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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qu3uke Ha YpOBHE CpeAHero oOmiero oOpa3oBaHuUs
pa3paboTaHa Ha OCHOBE MOJOXEHUM U TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS
OCHOBHOW oOpa3oBareiabHOM mporpammel, mnpeactaBieHHsix B I'OC COO, a
TakkKe ¢ y4éToMm QenepaibHON pabodeil mporpamMmbl BocruTaHus U KoHuemnuu
npenoAaBanus yaeOHoro npeamera «Du3uka» B 00pa3oBaTENbHBIX OPraHU3ALMAX
Poccuiickoit ~ denepanuu,  pealu3yOIMMX  OCHOBHbIE  00pa3oBaTEIbHBIC
MIPOTPAMMBI.

[TporpamMma 1o ¢u3mKe onpeaesnsieT 00sa3aTenbHOe MPEIMETHOE COIepIKaHue,
YCTaHABIMBAET PEKOMEHIYEMYIO IMOCIIEIOBATEILHOCTh N3YYCHHSI TEM U Pa3fesioB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKK y4eOHOTO TpoIllecca, BO3PACTHBIX OCOOCHHOCTEH OOydYaroIIMXCA.
[IporpamMmma 1o ¢u3nMke MaéT TMpEICTaBICHHE O LESIX, COACp)KaHWU, OOIIeH
CTpaTerud OOy4YeHHs, BOCIHMTAHUS M Pa3BUTHS OOYUYaIOIIUXCS CpPEICTBAMHU
yueOHorOo mpeaMmeTa « Du3nKay Ha yriryOJIEHHOM ypOBHE.

N3ydyenue kypca (QU3MKU YIUIyOJEHHOTO YpPOBHS TO3BOJISIET PEaTU30BaTh
3aa4i MPOPECCHOHANBHON OpUEHTAINH, HAMPABICHO HA CO3JAHHUE YCIOBHUU IS
MPOSIBIICHUSI CBOMX HWHTEIUIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH KaXKIIbIM
OOydaromuMcsi, KOTOpbIE HEOOXOAMMBI HJs TPOAOJDKEHHS OoOpa3oBaHHs B
opraHu3anusax mpodecCHOHATBLHOTO O00pa30oBaHUsl MO Pa3IUYHBIM  (UZHKO-
TEXHHUUYECKUM U MHKEHEPHBIM CTICIIHATEHOCTSIM.

B mporpamme mo ¢u3HKe ONpeAensioTCs IIaHUPyeMble pe3yJbTaThl
OCBOEHUS Kypca (PM3UKU Ha YPOBHE CpPEIHEro 001Iero oopa3oBaHus: JUYHOCTHBIE,
MeTanpeJMeTHbIe, TpeaMeTHbie (Ha  yrayOnéaHoMm  ypoBHe). HayuHo-
METOJIOJIOTUYECKOW OCHOBOW Ui pa3paboTku TpeOOBaHUI K JUYHOCTHBIM,
METamnpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOYyYalOlIUXCsS, OCBOMBIINX
nporpaMmy 1o (U3MKE Ha YpPOBHE CpeaHero oOmero oOpa3oBaHHus Ha
yriayO0nEHHOM YPOBHE, SIBJISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN TOIXO/.

[Tporpamma o pu3MKe BKITIOYACT:

IUTAHUPYEMBIE Pe3yJbTaThl OCBOEHHUS Kypca GU3MKH Ha yriayOiaéHHOM
YpOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YJIbTaThI M0 rojiaM 00y4eHUs;

coJiepkaHue yuyeOHoro npeamera «Ousukay» 1mo rogam 00y4eHus.

[IporpaMmMa 1o (u3HKEe WMEET MPHUMEPHBIA XapakTep W MOXKET OBITh
MCIIONIb30BaHa YUUTENSIMHU (DU3HUKH JIJIS1 COCTABJICHHS CBOMX Pab0YHX IIPOrpamm.

[IporpaMMa mo ¢u3uKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTEICH U
MPEJIOCTABISET BO3MOXKHOCTH JUIsl peaju3allid  Pa3IUYHBbIX METOJUYECKUX
MOJIXOJ0B K TIPEMOJaBaHUI0 (U3WKH Ha YTIyOJIEHHOM YPOBHE IPHU YCIOBHH
COXpaHeHHs 00s3aTeTFHON YacTH COAEeP KaHUS Kypca.



®du3rka Kak Hayka O HamOojee OOMMX 3aKOHAX NPHUPOJBI, BBICTyHas B
KayecTBe y4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMM 00 okpy:karomieMm mupe. [lIkonbHbINM Kypc PU3UKK — CUCTEMOOOPA3yIOIIHiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJIBKY (PU3UUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOICCCOB M SBICHHM, HM3y4aeMbIX XUMHCH, OHOJIOTHEH,
¢dusmdeckord reorpaduerd W acTpoHommuei. lMcmonp3oBaHWE U AKTUBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUM ONpEeNeNuiio Xapakrep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMI B cdepe >SHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCAa, IOJIy4eHMs] HOBBIX MAaTE€pUajoB C 3a/JlaHHbIMU CBoWcTBamu. M3ydeHue
(GU3MKK BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOM
KapTUHBI MUpa oOyuyaroiierocsi, B OpMUpPOBAHUE YMEHUN NPUMEHSTh HAyUHbIN
METO/1 MO3HAHMSI IPU BBIIIOJIHEHUH UMM YYEOHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca ¢pu3uKu Ha YpPOBHE CpeHEro o0IIero oopa3oBaHus MOJIO0KEH
psAI UAEH, KOTOPbIE MOYKHO PACCMAaTpUBaTh KaK MPUHLIHUIIBI €M0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUH C HEW KypC SIBISETCS JOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3AesioB (PU3MKHU, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOMN (hHU3HUKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUMM C HeW maTepual Kypca (U3UKA
o0ObeaMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBisieTcs
(opMHpoOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE W
T0JIE.

Hoea zymanumapuzayuu. EE peanuzainus NpeAnosiaraeT HCIOJIb30BaHUE
TYMAaHUTAPHOTO TNOTEHIMala (PU3NYECKON HayKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3nku Cc pa3BuTMEM OOILIECTBAa, a TAaKXKE C MHPOBO33PEHUYECKHMH,
HPABCTBEHHBIMU M 3KOJOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonoit nanpaenennocmu. Kypc dbusuku yrnmyOaéHHOTO ypOBHS
MIPEANOIIAraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHX U TEXHOJOTMYECKUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpu 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTaBICHUNA U COBPEMEHHBbIE TEXHHUYECKHUE YCTpOMCTBa, U
TEXHOJIOTUU.

Hoea 3konocuzayuu peanusyercs IOCPEACTBOM BBEJICHHS JIIEMEHTOB
COJIep)KaHMsl, TOCBAIIEHHBIX AKOJOTMYECKUM Mpo0ieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKUM U TEXHOJIOTUHM, a TaKKe OOCYKICHHS
po0JieM palOHAIBHOTO MPUPOIOTIONB30BAHUS M YKOJIOTMUECKONU 0€30MacHOCTH.

OcBoeHMe cofiepKaHus MIPOTPAMMBI 10 (PU3HKE JOJHKHO OBITH IMMOCTPOCHO Ha
MPUHIMIAX CUCTEMHO-AEATENbHOCTHOIO noaxoAa. Jns Gpusuku peanusauus 3TUX
IIPUHIMIIOB 0a3UpyeTCsl HAa UCIOJIb30BAHUH CAMOCTOSATEIBHOIO SKCIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoero Qakropa yuyebHoro mpouecca. ns yrayOnéHHOro
YPOBHS — O3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHMYECKOIO OSKCIEPUMEHTA,



BKJIIOYAIOUIETO (DPOHTAJIbHBIE YYEHMYECKHUE OMNBITHI NPU HM3YYEHUH HOBOTO
MaTepuaia, JaboparopHbie padoThl U pabOThl MpakTukyMa. [Ipu 3TOM BO3MOMKHBI
JBa crocoba peanuzanuu (QU3NYECKOro NpakTukymMa. B  mnepBoM ciyyae
MpaKkTUKyM npoBoauTcs aubo B koHue 10 u 11 kmaccos, nubo mocie nepBoro u
BTOPOTO TIOJNYTOAWN B KaXJIOM M3 OTHUX KiIaccoB. BrTopoi cmocod — 3To
UHTErpalus paboT MNpakTUKyMa B CHCTEMY JIaDOpAaTOPHBIX paldOT, KOTOpHIE
MPOBOAATCS B Mpoliecce uzyueHus paszaena (temsl). Ilpu stom mox paboramu
MPaKTUKyMa TTOHHUMAETCs] CAMOCTOSITENIbHOE HCCIEOBAHUE, KOTOPOE MPOBOAMUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IMIEHHOTO BHIa 0€3 MOIIaroBoii HHCTPYKITUH.

B nmporpamme mo @usuMke cuUcTeMa YYEHHYECKOTO JKCIIEPUMEHTA,
7a00paTOpHBIX paboOT W MpakTUKyMa MpPEJCTaBlICHAa €IWHBIM TepedHeM. Brioop
TEMATUKU I 3TUX BUAOB YYEHHYECKUX MPAKTUYECKUX pPAaOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEH MOYPOYHOTO
IUTAHUPOBAHUA W OcCHamleHusi kabuHeta ¢(usuku. [lpu sTomM obOecmneunBaercs
OBIIAJICHHE OOYYAalOIMIMMHCS YMEHUSMH TPOBOAWTH TMPSIMBIE M KOCBEHHBIC
M3MEPEHMs], UCCIEeIOBAHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYUH M TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTE3.

bonbiioe BHUMaHWE YAENSETCS PEHICHUI0 PAacYE€THBIX M KauyeCTBEHHBIX
3agad. [lpu 3TOM 171 pacu€THBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJadd C SBHO
3aJIaHHOM U HESIBHO 3a/IaHHOM (PU3WYECKON MOJEINbIO, MMO3BOJSIOIINE MPUMEHSTh
M3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia Kypca, Tak H
UHTETpUpYs MPUMEHEHNE 3HaHUN W3 pa3HbIX pa3fenoB. JlJis KauecTBEeHHBIX 3aa4
OPUOPUTETOM SIBISIOTCSA 3aJaHusg Ha OOBsSCHEHHE/TMpEJCKa3aHue MPOTEKAHMs
(u3HYECKUX SIBJIEHUI U MPOLIECCOB B OKPYXKAIOIIEH >KU3HHU, TpeOyrolue BbIOOpa
buznyeckoil MOAENH AJIsi CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k maTepualbHO-
TEXHUUYECKOMY OOECIICUCHHUIO Y4eOHOTo IMpoliecca Kypc (PU3MKUA YIIyOJIEHHOTO
YPOBHSI Ha YPOBHE CpeAHEro o0IIero o0pa3oBaHus JA0IKEH U3y4aThCsl B YCIOBUSIX
npeaMeTHoro kabuHera. B kaOuHeTe QU3MKU JODKHO OBITH HEOOXOIUMOE
nabopaTopHoe 0OOpyJIOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMe I10
(¢u3MKe YYEHUYECKUX ONBITOB, JTAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBAHHUE.

JleMoHCTpalnoHHOEe 000pyAoBaHHe (OPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTH UM  O0OECIeuMBaeT IOCTAaHOBKY
MEPEYUCIICHHBIX B TporpamMme Mo (U3HKEe KIIOYEBBIX JIEMOHCTpAIMNA IS
UCCIICIOBAHMSI M3yYaeMbIX SBICHHH W  TPOLECCOB, OMIUPUYECKUX H
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlaGopatopHoe 000pyIOBaHWE MJisi YYEHHYECKHUX MPAKTHUYECKUX pPadoT
dbopMupyeTcss B BHJIE TEMaTHYECKHX KOMIUJICKTOB M OOECIeUnBaeTCsS B pacyére



OJTHOTO KOMIUIEKTa Ha JBYX OOydalomwuxcs. TeMaTH4ecKue KOMIUICKTHI
71a60paTOPHOTO O00OPYAOBaHMS JOJIKHBI OBITH TMOCTPOCHBI HA KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(GPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJI€ LIU(PPOBBIX Ta0OPATOPHUH.

OCHOBHBIMHU TIENIIMH U3y4eHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBIISTFOTCSI:

dbopMHpOBaHHE UWHTEpeca M CTpEeMJICHUS OOydYaromMXcd K HayYHOMY
W3YYCHUIO TPUPOJBI, pa3BUTHE WX HHTCIUICKTyaJIbHBIX W TBOPYECKUX
CHOCOOHOCTEN;

pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJE TMO3HaHUA U (popMuUpOBaHHE
MCCJIEI0BATEIHCKOTO OTHOIIEHHUS K OKPYKAIOITUM SIBJICHUSIM;

(dhopMHpOBaHHE HAYYHOTO MHPOBO33PCHHS KaK pe3yjbTaTa M3yYEHHUsS OCHOB
CTpOEHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DU3HUKU;

dhopMupoBaHUE YMEHUI OOBSCHATH SBJICHUS C UCIIOIb30BAaHUEM (PHU3UUIECCKUX
3HAHHWM U HayYHBIX JI0KA3aTEIbCTB;

dbopMHpOBaHHWE TPEACTABICHUA O po (DU3UKH JUIS Pa3BUTUSA APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MpeJICTaBICHUM 0 BO3MOYKHBIX chepax Oymyrmieit
npodeccuoHaIbHON IESITeNbHOCTH, CBS3aHHBIX C (U3MKOM, MOATOTOBKA K
JabHEHIIIeMy 0OYYCHHIO B 3TOM HAIPaBJICHUU.

JlocTmkeHre ITUX 1eneld 00ecreunBaeTcsl perieHueM CIIeAyIomuX 3a1aq B
mpoliecce u3ydeHus Kypca GU3NKU Ha YPOBHE CPEIHETO O0Iero 00pa30BaHuUs:

NpUOOpETeHHE CUCTEMbI 3HAHUN 00 oO0UUX (U3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUAX,  BKIOYAs  MEXaHUKY,  MOJEKYIIpHyl  (u3uKy,
AIEKTPOINHAMUKY, KBAHTOBYIO (PM3HUKY W DJIEMEHTBI aCTPOPU3HKHY;

dbopMHpOBaHUE YMEHHI MIPUMEHATh TCOPETUUECKUE 3HAHUS 111 O0BICHEHUS
bu3NUecKuX SIBICHUN B MPUPOJE W JUIsl MPUHSTHS NPAKTUYECKUX DEIICHUN B
MOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PpEIICHUS pPa3IUYHBIX 3adad C SIBHO 3aJaHHOU
(bu3nUecKoil MOJENbI0, 3a/lay, MOAPa3yMEBAIOIIUX CaMOCTOSITEIIbHOE CO3/JIaHHE
(bu3nuecKoil MOJeNH, aJeKBaTHOM YCJIOBHSIM 3aJladyd, B TOM YHCJE 3ajJad
WHXCHEPHOTO XapaKTepa,;

MOHMMaHuEe (U3NYECKMX OCHOB W TPHUHIIUIOB JACHCTBUS TEXHUYECCKUX
YCTPOWCTB U TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSHUS Ha OKPYKAIOIUIYIO CPEY;

OBJIAJICHHE METOJaMU CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS M IPOBEICHUS
(U3MYECKMX OKCIEPUMEHTOB, aHaIW3a W HHTEpPHpeTanuu  WHGOpMAIUH,
OTIpEIEIICHNS TOCTOBEPHOCTH MOJIYIYCHHOTO Pe3yJIbTaTa,;

CO3/IaHUE YCJIOBUM I Pa3BUTUS YMEHUU MPOEKTHO-UCCIIECI0BATEIbCKOM,
TBOPYECKOM JIeATETbHOCTH;



pa3BuTHE MHTEpeca K chepam mpodecCuOHANTBHON JAESITEILHOCTH, CBSI3aHHON
¢ (PU3UKOM.

B coorBerctBun ¢ tpeboBanusiMu OI'OC COO yriyOn€HHBIA YPOBEHb
u3ydeHus yuyeObHoro mpeamera «®Dusmka» Ha ypOBHE CpeAHEro OOIIeTo
oOpa3zoBaHus BBIOMpAETCS OOYYAIONIUMUCS, TUIAHUPYIOMIUMH TPOJAOHKCHHE
o0pa30BaHus MO CHEMUATBHOCTIM (PU3UKO-TEXHUYECKOTO TTPODUIISL.

Ha uzyuenue pusuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEAHETO OOIIETOo
oOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4acoB B HENEIO),
B 11 kimacce — 170 yacoB (5 4acoB B HEAEIIO).

[Ipennaraempiii B mporpamMme 1o (u3MKe TMepedeHb JIaboOpaTOPHBIX M
MPAKTUYECKUX pabOT SBISACTCS PEKOMCHIOBAaHHBIM, YYHTEIb JEJaeT BBIOOD
MpOBeCHMUsT JTa0OPATOPHBIX pPabOT H OMBITOB C YYETOM HMHIWBHUIYaTbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSI.



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Paszpnesn 1. HayuHblit MeTOA IO3HAHUS IPUPOABI.

®dusuka — pyHIaMeHTallbHAs HayKa o npupoje. Hayunsiit MmeTon no3HaHus U
METO/Ibl UCCIIEIOBAaHUS (PUBNYECKUX SIBJICHUH.

DKCIIEpUMEHT U TEOpUsl B Ipolecce Mo3HaHus npupoxasl. Habmronenue u
AKCIIEPUMEHT B (pU3UKe.

Crioco6bl  M3MepeHus: (U3MYECKUX BEIUYUH (aHAJOroBBIE W IU(POBBIC
U3MEpUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHM  (U3NYECKUX  BEIMYMH  (a0CONOTHas W
OTHOCHUTEJIbHAS).

MonenupoBanue (U3NYECKUX SIBICHUNA U MPOIECCOB (MaTepuaIbHasi TOUKa,
abCONIIOTHO TBEPAOE TeNlo, HJealbHasl >KUIKOCTb, HJCAIbHBIA TIa3, TOYEUHBIH
3apsan). ['mnoreza. @u3nyecknid 3aK0H, IPAHULIBI €70 IPUMEHUMOCTH. Pu3HUecKast
TEOpHs.

Ponp u MecTto Qu3uku B GOPMHUPOBAHUU COBPEMEHHOW HAay4YHON KapTHHBI
MUpa, B IPAKTUYECKON EATEIbHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, nadvopamopnsvie padomot, npaKmuKym.

N3mepeHne cuiibl TOKa M HAOpsDKEHWS B LENH TOCTOSIHHOTO TOKa MpH
MOMOIIHM aHAJOTOBBIX U MU(PPOBHIX U3MEPUTEIBHBIX TPHOOPOB.

3HaKOMCTBO ¢ u(poBoit sadoparopueit mo dusuke. [Ipumepsl uzmMepeHus
(¢u3nYeCKUX BETUYMH MIPU TOMOIIY KOMIBIOTEPHBIX JAaTYUKOB.

Paspgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanundeckoe naBmxeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOIO JABUKECHUS.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/1a4l MEXAHHUKHU.

Panuyc-BekTop MarepuagbHONl TOYKHM, €ro MNPOEKUUH Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemenienue, CKOpOCTh (CpeaHsIi CKOPOCTb, MTHOBEHHasi CKOPOCTh) U
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKIHH HAa OCH CHUCTEMBbl KOOpPJIMHAT.
CrnoxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOpPJMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MAaT€pUaIbHOU TOUYKH OT BPEMEHU U UX
rpaduku.

CBoOogHOE mMajneHue. YCKOpeHHe CBOOOAHOro maaeHus. [[BrkeHue Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPU30HTY. 3aBHCHUMOCTh KOOpPJMHAT, CKOPOCTU H
YCKOpPEHUS MaTepUaIbHON TOUKU OT BPEMEHU U UX Ipaduki.



KpuBonunennoe nBukeHue. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH. YTJIOBasi M JUHEHHass ckopocTh. [lepumon m vacrora oOpalieHws.
LlenTpocTpeMuTenbHOe (HOPMAIbHOE), KacaTellbHOE (TaHT€HI[MAIbHOE) U TOJTHOE
YCKOPEHUE MaTEPUAIIbHON TOUKHU.

TexHuyeckre yCTpOMCTBA W TEXHOJOTHMYECKHWE TMPOLECCHI: CHUAOMETP,
IBWKCHUE CHApSAOB, LEIMHbIE, LIECTEpEHYAThIE U PEMEHHBIE MEepeaayu,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTePUCTHUK
JBUKCHMUS.

CnocoObI UccliefOBaHUs IBUKEHUN.

Nnmoctpanus mpeebHOro NepPexo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

IIpeoOpazoBanme NBHUKEHUN C HUCIIOJIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3yX€e U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmronenne nBuKeHHS Teja, OPOIICHHOrO TOJ YIJOM K TOPU3OHTY H
TOPU30HTANIBHO.

Hanpaienue CKOpOCTH IPHU ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yIriI0BOI CKOPOCTH B PEAYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUNA, CKOPOCTEH IBHMXKEHHUSI OJIHOTO U TOTO XK€
TeJla B pa3HbIX CUCTEMaX OTCUETa.

Yuenuueckuii sxcnepumenm, nadvopamopnsvie padomot, npAKMUKyMm.

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEIAEIEHUS MTHOBEHHOM
CKOPOCTH.

N3mepenre yckopeHus MpU NpsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH NIYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBI>KCHUH.

WN3mepeHnne  ycKOpeHUss ~ CBOOOJHOro  maAeHUs  (PEKOMEH]IOBaHO
HCIIOIb30BaHue UG POBOM 1a00OPATOPHH).

N3yuenue nBWXKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. [IpoBepka
TUIOTE3bl O TIPSMOW MPOMOPIUOHATBHON 3aBUCUMOCTH MEXY JallbHOCTHIO
MOJIETa U HAYAJIbHOM CKOPOCTBIO TENa.

N3ydeHne IBHKEHUS Tella MO OKPYKHOCTH C MOCTOSIHHOM IO MOIYJIIO
CKOPOCTBIO.

UccnenoBanre 3aBUCUMOCTH TepHojia oOpalieHuss KOHMYECKOTO MasTHHUKA
OT €ro mapameTpoB.

Tema 2. /lunamuxa.



ITepBbii 3akoH Hprorona. HMHepumaneHble cuctemsbl otcu€ra. [IpuHuumN
oTHocuTenbHOCTH ["anmunes. HenmneprmanbHbie cUCTeMBbl OTCcuéTa (OmpeeeHue,
MIPUMEDHI).

Macca tena. Cuna. [IpyHiun cynepno3unuu Cuil.

Bropoii 3akon HeroToHa aJ1s1 MatepuaibHONU TOUYKH.

Tperuii 3ak0H Hpr0TOHA U1 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHS. OJKBUBAJICHTHOCTh T'PaBUTALMOHHOW U
WHEPTHOM MACCBI.

Cuna TskecTd. 3aBUCUMOCTH YCKOPEHHsSI CBOOOJHOTO MAJE€HUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI U OT reorpaduyeckod IMHPOTHL. JIBIKeHHE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBwKymerocs ¢
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuila TPEHHSI CKOJBXKEHHUS M CUJIa TPEHUS
nokos. Koadduiment tpenus. Cuia CONPOTUBICHUS TPU ABMKEHUHM Tejla B
KUJIKOCTH WJIH rasze, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIIBHOTO JBHKECHUS.

Hasnenue. ['mapocratuueckoe napnenue. Cuina Apxumena.

TexHu4yeckne yCTpPOMCTBA M TEXHOJOTMYECKHE MPOUECCHI: MOAIINUITHUKH,
JIBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenune nBrkeHUs TNl B MHEPIUATBHBIX U HEMHEPIIMAIBHBIX CUCTEMAX
OTCU€Ta.

ITpuHIUII OTHOCUTEIBHOCTH.

Kauenne naByX UWIMHAPOB WM IIAPOB PA3HOM MAaCChl C OJIMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIMAJIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  PaBHOACHCTBYIOUIEHM  MPWIOKEHHBIX K TeIy CUI C
MPOM3BEICHUEM MACChI T€JIa Ha €r0 YCKOPEHUE B MHEPIIMATILHOW CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOHUKAIOIIUX B PE3yIbTATE B3aUMOJICUCTBHS TEI.

HN3mepenune macc no B3auMOJCUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

[{eHnTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JABMXKEHUHM OpyCcKa MO HAKJIOHHOM
TJTOCKOCTH.

[IpoBepka THUIMOTE3bI O HE3aBUCHUMOCTH BpPEMEHM JBMKEHHUS Opycka TIo
HAKJIOHHOM IIJIOCKOCTHU Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MAaCCHI.



HccenenoBanre 3aBUCMMOCTH CWII YIIPYTOCTH, BO3HHMKAIOIIMX B IPYKUHE U
pPE3UHOBOM 00pasiie, OT X AehopMariii.

N3ydeHne NBUKEHUSI CHUCTEMBI TEN, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON YeEpE3
NErKui OJIOK.

N3mepenne koddduimenta TpeHUs MO BEIUYMHE YIIIOBOTO KoddduimeHTa
3aBUCUMOCTH F.p(N).

HccnenoBanrie nBHKeHHs] OpycKa MO HAKIOHHOM IUIOCKOCTU € MEPEMEHHBIM
KO3 PUIIMEHTOM TPEHUSI.

N3ydenne nBUKEHUs rpy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomtotHO TBEpAOe Teno. IlocTtymaTenbHOe M BpamiaTeIbHOE IBUKEHUE
TBEpHOro Tena. MOMEHT CHiIbl OTHOCHUTEIBHO OCH BpauieHus. llnedo cuibl
CrnoxxeHue cuJil, IPUIIOKEHHBIX K TBEpAOMY Teiry. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHUS TBEPIOIO TeEA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3InuHOe PAaBHOBECHE.

TexHudyeckne yCTpOWCTBA M TEXHOJOTMYECKHE IMPOLECCH: KPOHILITEWH,
CTPOMTEJIBHBIM KPaH, peMIETYaThIE KOHCTPYKIIUH.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

HccnenoBanre yCIOBHM paBHOBECHS TBEPAOTO Tela, HMEIOIIETO OCh
BpALLCHUS.

KoHcTpynpoBanne KpOHIITENHOB U PaCUYET CUII YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBI.

Tema 4. 3akonvt coxpanenus @ mexaHuke.

Nmnynbee MaTepuanbHON TOYKH, CUCTEMBI MaTepUalIbHBIX TOYEK. LleHTp mace
CHUCTEMBI MATEPHUAIIBHBIX TOUEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

HMMmnyiibe cUIIbl 1 M3MEHEHHUE UMITYJIbCA TeEJA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTnBHOE IBMKEHHUE.

MoMeHT umIynbca MaTepualbHOW TOYKM. lIpeacraBneHne o coxpaHeHHH
MOMEHTAa UMITYJIbCa B UEHTPAIbHBIX MOJISIX.

PaGorta cunsl Ha ManoM M Ha KOHEYHOM mepemenieHuu. [paduueckoe
MpeCTaBlIeHUE pabOThl CUIIBI.

MOIIHOCTH CHUJIBI.

Kunernueckass 3Heprusi MaTepHalbHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOM SHEPIUU MaTepUaJIbHON TOUKHU.



[lorenuuanbHple W HENOTEHUHMANbHbIE CHIbL. [loTeHUManbHAs JHEPrus.
[ToTenmmanbHas 3Heprust yrnpyro neGopMupoBaHHOW NpykuHbI. [loTeHmanbHas
DHEPIus Tela B OJHOPOJHOM TIpaBUTAUMOHHOM mose. [loTeHuuanbHas sHEprus
Teja B TPAaBUTALIMOHHOM I0JI€ OJTHOPOJHOrO Iapa (BHYTpU M BHE 1iapa). Bropas
KOCMHMYECKast CKOPOCTb. TpeThsi KOCMUUYECKast CKOPOCTb.

Cs3b pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHMYECKOU
DHEPIUM CUCTEMBI TEJ. 3aKOH COXPAHECHHSI MEXaHUYECKOW SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHnue bepHymm Ui WACaTbHOM KUJIKOCTH KakK CJIEACTBHUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN SHEPTUH.

TexHu4yeckne yCTpOWCTBAa U TEXHOJOTHMYECKUE MPOLECCHI: ABUKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MUCTOJNET, TUPOCKON, (PUrypHOE KaTaHUE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

N3mepenne MOIITHOCTH CHJIBL.

W3meHeHune sHEpruu Tela Mpu COBEPIIEHUU PAOOTHI.

B3auMmHbIe mpeBpamieHuss KUHETUYECKOM W NOTEHLMAIbHOW DHEPrUU IIpU
JEUCTBUM HA TEJIO CHJIBI TSKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue 3HEpruy Npu CBOOOIHOM Ma/IEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepeHne nMmyiibea Tejia o TOpMO3HOMY IYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJEIU 3JIEKTPOMOOWJIA M MOLIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJACHCTBUH.

N3mepeHne KHHETHYECKOW SHEPTUHN TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHHS OTEHIIMAIbHOM YHEPTUH MPYKUHBI C paOdOTON CUIIBI
TPEHUS.

Onpenenenue pabOThl CWIIBI TPEHHUS NPHU JBMXKEHHM Tella MO HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. Mousieky/isipHas pU3HUKa U TEPMOJANHAMMKA.

Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUYECKOU MEeOPUU.

OcCHOBHBIE TMOJIOXKEHUS MoJIeKyJIsipHO-KuHeTH4Yeckot teopun (MKT), wux
onbiTHOe oOocHoBaHue. [uddysus. bBbpoyHoBckoe ABWKEeHHE. XapakTep
INBW)KEHUSI W B3aUMOJCHCTBUS 4YacCTHI] BewecTBa. Mojaenu CTpoeHus ras3os,
KUAKOCTEH U TBEPABIX Tel U OOBSICHEHHWE CBOMCTB BEIIECTBA Ha OCHOBE ATHX



Mozeneil. Macca u pasmepbl Mosiekya (atomoB). KonuuecTBO BellecTBa.
[TocrosiHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. lllkana
temneparyp Llenbcus.

Mojenp uIeabHOTO ra3a B MOJIEKYJSPHO-KMUHETUYECKON TEOPHUU: YaCTHUILIbI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Kianeiipona. AOGcontoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiiecchl B
UJCATPHOM Ta3e C TOCTOSHHBIM KOJUYECTBOM BemiecTBa. [ paduueckoe
Ipe/ICTaBIeHNE U30IIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsA3p  MEXIy [JIaBJIC€HUEM W CpPeJHEed KUHETUYECKOW DHEprueu
MOCTYNATEIbHOTO TEIJIOBOTO JBUKEHUS MOJEKYJ HJI€AIbHOrO raza (OCHOBHOE
YpPaBHEHHUE MOJICKYJISIPHO-KUHETUYECKOW TEOPUH UJICATIbHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEAHEH
KUHETUYECKOU SHEPTUEH MTOCTYIIATEIBLHOIO TEIJIOBOIO ABMYKEHUS €€ YaCTHULL.

TexHu4yeckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: TEPMOMETD,
OapomeTp, MoTyYeHue HaHOMaTePUaoB.

Jemoncmpayuu.

Mojenu IBUKEHHS YaCTHI] BEILIECTBA.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Huddy3us KuaKocTe.

Mogaens onbita LlTepHa.

[IpuTsrxeHre MOJIEKYII.

Mojenu KpuCTalNINYEeCKUX PEMIETOK.

Hab6nronenue u riccieoBaHue U30MpoOIIeCCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.

UccnepoBanne mpolecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IPH
TEII000MEHE MEXTY TOPSYEH 1 XOJIOAHOM BOJIOM.

N3ydeHne H30TEPMUYECKOrO IpoIecca (PEeKOMEHIOBAHO HCIOJb30BAHUE
udpoBoii 1aboparopun).

N3ydyeHnne n30XopHOTO Mporecca.

N3ydenue nzobapHoro mpoiecca.

IIpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmonunamuueckass (T[[) cucrema. 3agaHue BHEUIHUX YCIOBUU IS
TEPMOJIMHAMHUYECKOW CUCTEMBI. BHENTHME U BHYTpeHHUE mapameTpsol. [lapamerpsl
TEPMOJMHAMHYECKON CHUCTEMbl KaK CPEHUE 3HAYEHUS BEIMYMH, OMKMCHIBAIOIINX
€€ COCTOSAHUE HAa MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHamuku. (CamMonpou3BOiIbHAs — pellakcalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopens wnaeanpHOro0 Tra3a B TEPMOAMHAMHMKE — CHUCTEMA YpPaBHEHUU:
ypaBHeHHEe MenaeneeBa—KianeipoHa U BbIpa)KEHUE U1 BHYTPEHHEU JHEPTUU.
VYcnoBus NpUMEHMMOCTH 3TOM MOJIENU: HU3Kasi KOHIIEHTpAIUsl 4acTHUll, BBICOKUE
TeMnepaTrypbl. BeipaxkeHue 11l BHYTPEHHEW 3HEPrud OJHOATOMHOTO MJEaJIbHOIO
rasa.

KBa3zucratnyeckue u HECTaTUYECKUE MTPOLIECCHI.

DOnemeHTapHas paboTa B TepMoArNHaAMuKe. Berancnenue paboTsl mo rpaduky
npoiiecca Ha pV-auarpaMmme.

Teronepenaya  kak  cnoco0  WM3MEHEHUS  BHYTPEHHEH  SHEpPIruu
TEPMOJMHAMMYECKOW  cucTteMbl 0Oe3  coBepuieHust pabGotel.  KoHBekuus,
TEIJIONPOBOIHOCTD, U3IIyYCHHE.

KomnuectBo Ttemnotel. TenmnoéMkocTe Tena. YaelnbHas W MOJSIpHas
TEIUIOEMKOCTH BEILECTBA. YpaBHeHue Maiiepa. YaenpHas TeIioTa CropaHus
toruBa. Pacuér kommuecTBa TEmIOTHl mnpu Temnonepenaye. I[lonarue o0
aauabaTHOM IIpoIriecce.

IlepBblii 3aKkOH TepMOAMHAMUKU. BHyTpeHHss »sHeprus. KomnnuectBo
TEIJIOTBI W paboTa Kak Mepbl U3MEHEHUS  BHYTPEHHEH  3Hepruu
TEPMOJMHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: 4Yepes
3aIaHHOE€ PABHOBECHOE COCTOSHUE TEPMOJUHAMUYECKOW CHUCTEMBI MPOXOIUT
eMHCTBEHHAs aguadara. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3akOH TEpMOJMHAMUKM Ui  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO IepeaTh TEIIOTY OT O0jiee XOJIOAHOTO Tena K 6ojee Harperomy 0e3
komneHcanuu (Knaysuyc). Heo6patumMocTs MpUpOHBIX TPOLIECCOB.

[Tpunnune! aecTBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KII/I. ukm Kapno.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUrateneil. TemioBoe
3arps3HEHUE OKPYKAIOIIEH CPEIbl.

TexHudyeckne yCTpOWCTBA M TEXHOJOTHYECKHE NPOLECCHI: XOJOAWIbHHK,
KOHJUIIMOHEP, AHU3ENbHBIA M KapOWOpaTOpHBIA JABUTaTENd, MapoBas TypOuHa,
MOJIyYEHHE CBEPXHU3KUX TEMIEpaTyp, YTWUIU3AUS «TEIJIOBBIX» OTXOJ0B C
MCIIOJIb30BaHUEM TEIUIOBOI'O HACOCA, YTUIIM3AIMS OMOOPTaHUYECKOTO TOTUINBA IS
BBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPIHH.

Hemoncmpayuu.

N3menenue Temneparypsl pu aanadbaTuyeckoM pacIlIupeHUN.

Bo3ayuiHoe orauso.

CpaBHeHUE YAETBHBIX TEIUIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMsI BHYTPEHHEN YHEPTHUU.

UccnenoBanue anuabaTHOrO Mpolecca.

KomrnbroTepHble MOAEH TEIJIOBBIX JBUTATEIEH.

Yuenuueckuii skcnepumenm, nadopamopmsie pabomul, nPAKMUKYM.

N3mepenue yaenpbHON TENI0EMKOCTH.

HccnenoBanne npoliecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue aaunabaTHOro mpoiiecca.

N3ydyeHrne B3aMMOCBSI3M DHEPrUU MEXKMOJEKYJISIPHOTO B3aUMOACHCTBUSA U
TEMIEPATypPbl KUIIEHUS )KUIKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoobwl.

[TapooOpazoBanue u koHjaeHcanusa. HcmapeHue u kumneHue. Y jenbHas
TEII0Ta NapooOpa3oBaHUsI.

Haceiiiennsle u  HeHachlieHHble mnapbl. KayecTBeHHass 3aBUCUMOCTD
IUIOTHOCTH W JIABJIEHUS HACBIIIEHHOTO Mapa OT TeMIEpaTypbl, UX HE3aBUCUMOCTb
OoT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTEbHAS BIIAXKHOCTb.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctamioB. [limaBiaeHne u KpucTamauzauus. YJeldbHas TEIIIOTAa IUIABJICHUS.
CyO6numarnusi.

Jledbopmanum TBEpOTO Tena. PacTsbkenne u cxxarue. Cnpur. Moayns FOHra.
[Ipenen ynpyrux nepopmariuii.

TeroBoe pacumpeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE U JMHEHHOE
pacuimpeHre. AHrapMOHHU3M TEIJIOBBIX KOJIEOAHMI YacTUI] BEIleCTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEprUn B (a30BbIX MMEPEX0/IaX.

YpaBHeHUE TEIJIOBOTO OanaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHHS.
Kanunsapasie sBneHus. /[aBiaeHue noa UCKPUBIEHHON MTOBEPXHOCTBIO KUIKOCTH.
®opmyiia Jlamaca.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHUE TPOUECCHI:  KHUJIKUE
KPUCTaJJIbl, COBPEMEHHBIE MATEPHUATIBI.

Hemoncmpayuu.

TennoBoe pacuupeHue.

CBoliCTBa HACBIIIEHHBIX MaPOB.

Kunienune. Kunenue npy noHM>XEHHOM TaBJICHUMU.

N3mepenue cuitbl MOBEPXHOCTHOTO HATSKEHUSL.

OMnBITHI C MBUTBHBIMH TNIEHKAMH.

CwmauuBaHue.



Kanunnsipasie siBiaeHus.

Mopenu HEHbIOTOHOBCKOM KUJKOCTH.

Cnioco0bl U3MEPEHUS BIAYKHOCTH.

HccenenoBanne HarpeBaHus U IUTABJICHUS KPUCTAIIMYECKOTO BEIECTBA.

Bunbr neopmanuii.

Habmronenne manbix aedopMariuid.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.

N3ydeHnne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenune yaenbHON TEIIOTHI IUIABICHUS JIbJA.

N3ydeHne CBONCTB HACHIILIEHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITIOMEIIECHNH.

N3mepenne ko3¢ dunpeHTa moBepXHOCTHOTO HATSIKCHHMS.

N3mepenne moayns FOHra.

HccnenoBanre 3aBUCUMOCTH  JedopMmanuu  pe3HMHOBOro odpasma OoT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DinekTpoauHaAMMKA.

Tema 1. dnekmpuueckoe noJe.

OneKkTpu3auusi Tel U €€ NPOSIBICHUA. DJEKTpudyeckuil 3apsn. JBa Buaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHMAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DNeMEeHTapHbId BJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUS! AIIEKTPUUYECKOTO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KysoHa.

OnekTpudeckoe nose. Ero nericTere Ha dJIEKTPUIECKUE 3apsiabl.

Hampsox€aHocth  anmekTpuueckoro  moins.  [IpoOubiid  3apsa.  Jluawum
HaIPSHKEHHOCTH JIEKTPUUECKOTO 1oJIsl. OJHOPOIHOE IIIEKTPUUECKOE TOJIE.

[ToTeHIMAIBHOCTB 3JIEKTPOCTATHYECKOTO IMMOJsA. Pa3HOCTh NMOTEHIMANOB H
HanpsbkeHue. [loteHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuman snekTpocTaTuyeckoro noiis. CBA3b HANPSXKEHHOCTH TMOJS U PaA3HOCTU
NOTEHIIMAJIOB JUISl DJIEKTPOCTATUYECKOTO Toyis (Kak OJHOPOJHOTO, TakK M
HEOHOPOJIHOTO).

[IpyHIMT CynepnO3ULNN dIEKTPUIECKUX TIOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsikeHHOUN cdepsl. [lome
PaBHOMEPHO 3apshHKEHHOTo mo o0BEMY mapa. [lone paBHOMEPHO 3apsKEHHOM
OECKOHEUYHOM TUIOCKOCTU. KapTuHbBl JMHUN HANpsH>KEHHOCTH 3TUX TMOJEH U
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOAHUKM B JIEKTPOCTATUYECKOM I10JI€. Y CJIOBHUE PABHOBECHUS 3apPsII0OB.

JIMpneKTpUKU B AIEKTPOCTATUYECKOM ToJie. Jusnexrpruueckas
MTPOHUIIAEMOCTh BELIECTBA.



KoHgeHcaTop. DIeKTpoEMKOCTh KOHJAEHCATOpa. DJIEKTPOEMKOCTh IIJIOCKOrO
KOHJIEHCATOpA.

[TapannenbHOE coenMHEHNE KOHIEeHCAaTOPOB. [locnenoBaTrenbHOE COEqUHEHNE
KOH/JIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHIEHCATopa.

JIBU>KEHME 3apsSKEHHOW YaCTULIBI B OJJHOPOJIHOM 3JIEKTPUUECKOM TOJIE.

TexHuueckue yCTpPOMCTBA M TEXHOJOIMYECKUE IIPOLIECCHL: 3JIEKTPOCKOIL,
ANEKTPOMETP, DBJEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpPOB,
KOHJIeHCaTOphI, renepatop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO Y IPUHIUII JEUCTBUS DIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE JIBYX 3apSKEHHBIX IUIACTHH.

Monaensb anekTpocraTudeckoro reueparopa (Ban ge ['paada).

IIpOBOIHUKH B 3IEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

Y CTpOUCTBO U JEUCTBUE KOHICHCATOPA ITOCTOSSHHOM U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCAaTopa OT IUIOLIAIu
IJJACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus dJIEKTPUYECKOTO OIS 3apsSyKEHHOTO KOHJAEHCAaTopa.

3apsaka U pa3psiika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

OueHka cui B3auMOJENCTBUS 3apSyKEHHBIX TEJI.

HabGnronenue npeBpallieHrs SHEPTUH 3apsHKEHHOTO0 KOHASHCATOpa B SHEPTHUIO
M3JIy4YEHUs CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEpKaIIel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MTOTEHIUAJIOB (HampsKeHus) pu
IIOCJIEA0BATENBHOM COEAMHEHNH KOHAEHCATOPOB.

Hccenenosanue paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmoannslil 31eKmpuiecKuil mok.

Cuna Toxka. ITocTOSIHHBIN TOK.

VYcnoBus CyIeCTBOBAHMS NOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. McTounmknm
toka. Hanpspkerne U u DJIC &.

3akon OMa 114 ydacTKa LeIu.

DIIEKTPUYECKOE CONPOTHBIICHUE. 3aBUCHUMOCTb CONPOTHBIICHUS
OJHOPOJHOIO IPOBOJHMKA OT €ro JJIMHBI W IUIOIIAAM NONEPEYHOIO0 CEYECHHS.
Y nenpHO€ COMPOTUBIICHUE BEIIECTBRA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEANMHEHUE MPOBOJAHUKOB.
Pacuér pa3BeTBIEHHBIX AekTpruyeckux nenei. [Ipasuna Kupxroda.



Pabota snextpudeckoro Toka. 3akon [[xoymns—JIeHma.

MOUIIHOCTh 3JIEKTPUYECKOIO TOKA. TergoBas MOUIHOCTb, BbIAEIsSEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBIICHME HCTOYHHKA TOKAa. 3akoH Oma s
MOJHOM (3aMKHYTOM) 2JICKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHKA TOKA.
KopoTtkoe 3ambikanue.

KoHnaeHcaTop B Lienu MoCTOSIHHOTO TOKA.

TexHudyeckne yCTPOWCTBA M TEXHOJOTHYECKHE TPOLECCHL: aMIIEPMETP,
BOJILTMETP, PEOCTAT, CUETUUK DIEKTPUUECKOU SHEPTUU.

Jemoncmpayuu.

N3mepenune cuiibl TOKa U HAMPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANpSDKEHUS JIs pE3UCTOpa,
JIaMITbl HAKaJIMUBAHUS U CBETOAUO/A.

3aBUCUMOCTh COINPOTUBIICHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JIMHBI,
TUIOLIAAM TONEPEYHOr0 CEUEHHUs U MaTepHaia.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT CONTPOTUBIICHUS MPU MOCTOSITHHOM
HaIpsKEHUH.

[Ipsamoe uzmepenne DJC. KopoTkoe 3aMblKaHNE TalIbBAHUYECKOTO AJIEMEHTA
1 OIIeHKa BHYTPEHHET0 CONMPOTUBIICHHUSI.

CrniocoObl coelMHEeHNsI UICTOYHUKOB Toka, DJIC GaTtapeil.

UccnenoBanrie pa3HOCTU MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHUKA TOKA
OT CHJIBI TOKA B LIETH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAaKmMuKym.

HccnenoBanre CMEIIaHHOTO COEAMHEHMS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HANPSDKEHUA I JIaMIIbI
HaKaJMBaHMUSI.

VYBenuueHue npenena u3MepeHus amnepmMeTpa (BoJIbTMETPa).

N3mepenne D/IC 1 BHYTPEHHETO CONPOTUBJICHUSI HICTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raapBaHMYECKOro 3JE€MEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3sHOCTH MOTEHUMATIOB MEX]Y MOJIOCAMH HUCTOYHUKA TOKA
OT CHJIBI TOKA B LIETH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTA MCTOYHUKA TOKA OT CUJIBI
TOKaA.

Tema 3. Toku ¢ paziuunvix cpeoax.

OneKTpuyeckas MNPOBOAUMOCTh  PA3JIUYHBIX  BELIECTB.  DJIEKTPOHHAs
IPOBOJAMMOCTh TBEPABIX METAJIOB. 3aBUCHUMOCTHb COINPOTUBJIEHUS METAIOB OT
TemMiiepaTypbl. CBEpXIpPOBOAUMOCTb.



DNEeKTpUUECKU TOK B BakyyMme. CBOWCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas " pUMeECHast MIPOBOIUMOCTh
MOJIyIpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [1omynpoBoHUKOBBIE TPUOOPHI.

DIIEKTPUYECKAN TOK B JJIEKTPOJUTAX. DIIEKTPOIUTHYECKAS] IHCCOLMALIUSL.
OnekTponus. 3akoHsl Dapajes s FAEKTPOIN3a.

OneKkTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIM M HECAMOCTOSATEIbHbBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENBHOIO paspsaaa. MoiHus. Ilimasma.

TexHudyeckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHME: Ta30paspsiIHbIC
JaMmIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJIYNPOBOJHUKOBBIE TNPUOOPHI: THO/,
TpaH3ucTop, (GOTOAUOM, CBETOJIMOMA, TalbBaHWKA, padUHUPOBAHUE ME[H,
BBITUIABKA aJTIOMUHMS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Hemoncmpayuu.

3aBUCUMOCTb COIPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JEKTPOITUTOB.

3akoHsbl nekTposnn3a Papanes.

HckpoBoit paspsa M IPOBOAUMOCTb BO3yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB U NIOJYIIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.

HaOnronenue anexrposusa.

N3mepenne 3apsiaa OTHOBAJIEHTHOTO HOHA.

UccnenoBaHnne  3aBUCUMOCTHM  CONPOTHUBJICHUS ~ TEPMOpPE3UCTOpA  OT
TEMIEPATYPHI.

CHsiTHE BONBT-aMIEPHON XaPAKTEPUCTUKU THOJA.

Du3nYeCKUil MPAKTHKYM.

CrnocoObl u3MepeHus (pU3NYECKUX BETUYHH C UCIOIb30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOCOIIIOTHBIE U OTHOCUTENbHBIE MOTPEIIHOCTA U3MEPEHUN (PU3UUECKUX BEJIUYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(¢u3MUeCKUX BEIMYMH, NPOBEpPKA MPEIJIOKEHHBIX THUNoTe3 (BbIOOpP U3 padoT,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKUH  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MexnpeaMeTHbIE CBSA3H.

N3yuenue kypca ¢usuku yrioyonénHoro ypoBHs B 10  kmacce
OCYILECTBIISIETCS € YYETOM COJNEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypCcamMH
MaTeMaTHKH, OMOJIOTHH, XUMUHU, T€Orpapuu U TEXHOJIOTHH.

Meosrcnpeomemmnoie noOHAMUSA, C6A3AHHbBIE C UZYUEHUEM MEMOO08 HAYUHO20
no3HanuA: ABICHHUE, Hay4yHbId (aKT, rumnotesa, (u3Mveckas BEIWYMHA, 3aKOH,



TEOpHs, HaONIOJIEHUE, DSKCIEPUMEHT, MOJAEIUPOBAaHUE, MOJENb, H3MEPEHUE,
HOTPELIHOCTH U3MEPEHUH, N3MEPUTENIbHbIE TPUOOPHI, IU(PpOBast 1abopaTOpusl.

Mamemamuxka: peunieHre cucTeMbl ypaBHeHUH. JlunelHas ¢yHKUUA,
napabona, runepoosua, ux rpaguku u cBoiicTBa. TpuroHoMerpuiyeckue (PpyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl 1 MX IpOEKLKK Ha OCH KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonozusa: Mexannueckoe IBIKEHUE B KHUBOW Mpupoae, 1uddys3usi, ocMoc,
TEII00OMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arpsS3HEHHE OKPYKAIOIIEH Cpeibl,
yTUIN3alusg OMOOPraHMYeCKOro TOIUIMBA JJii BBIPAaOOTKH «TEIUIOBOI» U
AJIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHUE U KallWJUIIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUYECKHE SIBICHUS B )KUBOU MPHUPOJIC.

Xumua: IHACKPETHOE CTPOCHHUE BEILIECTBA, CTPOEHUE AaTOMOB U MOJIEKYI,
MOJIb BEUIeCTBa, MOJIApHAs Macca, IMOJlydeHHe HaHOMAaTepHajoB, TEIUIOBbIC
CBOMCTBA TBEPABIX TEIN, KUAKOCTEH U ra3oB, )KUJIKUE KPUCTAILIbI, JJIEKTPUUECKHE
CBOMCTBA METAJUIOB, AJIEKTPOJIUTHYECKAS JUCCOIMAIINS, TaTbBAHUKA, JIEKTPOHHAS
MUKPOCKOTIHS.

T'eozpagpusn: BnaxxHOCTH BO3yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodbpazoBaHue ABMKEHUN C HMCIOJIB30BAHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJKOTO TpPEHHsS B TEXHHUKE, CTATHYECKHE KOHCTPYKIIUU
(KpOHIITEWH, pemeéTyaTrble KOHCTPYKIMHU), UCTOJIb30BaHMUE 3aKOHOB COXPaHECHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JPYTHE), JBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHIUIIMOHEDP, TEXHOIOIHH
MOJyYeHUsI COBPEMEHHBIX MAaTepUaloB, B TOM UHCJIE HAHOMATEpHUajoB, W
HAaHOTEXHOJIOTUH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONpPUOOpPOB,
ra3opaspsAHbIe JIAMIIbI, TOJYIPOBOIHUKOBbIE IPUOOPHI, raIbBaHHUKA.

11 KUIACC

Paszneun 4. JinekTpoauHaMH KA.

Tema 4. Macnummnoe nosne.

B3aumojielicTBUE TMOCTOSHHBIX MArHHUTOB U IMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHONM wuWHAYKUMH. [IpuHOMO cyneprno3uuuu
MarHUWTHBIX NOJEU. JIMHUY MarHUTHOU MHIYKLIUU.

MarnutHoe 1oJie MPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJIHUKA, KATYIIKU U
KpyroBoro BuTka). OneIT Dpcrena.

Cunia Amnepa, €€ HanpaBJI€HUE U MOTYJIb.

Cuna Jlopenua, €€ HanpaBieHUE U MOAYJIb. JIBI>KEHNE 3apSyKEHHON YaCTUIIBI
B OJIHOPOJHOM MarHuTHoM mose. Pabota cuiel Jlopenna.

MarunutHoe none B BeulecTBe. @eppoMarHeTuky, napa- 1 JIMaMardHeTUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIMYCCKHC IIPOLCCChI: IMPUMCHCHHC

ITOCTOSIHHBIX MarHMTOB, 3JIEKTPOMAarHuTOB, TeCTep-MYyJIbTUMETD,
ANEKTpOABUTATENL SIKOOH, YCKOPUTENIH 3JIEMEHTapHBIX YaCTHII.
Hemoncmpayuu.

Kapturna  nuHMM  MHAYKOMA ~ MAarHUTHOTO  MOJs  MOJOCOBOIO  H
M0JIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHuii MAarHuTHOM UHAYKIMU TOJIS JUTMHHOTO TIPSIMOTO MTPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumopericTBre 1ByX NpOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

HaOnronenue nBuxkeHUs MydyKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[Tpunnun JNEUCTBUS DIEKTPOU3IMEPUTEIIHLHOTO npubdopa
MAarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAaKmMuKym.

HccnenoBanre MarHuTHOTO MOJIS MOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanne necTBUSI MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenne cuibl Amriepa.

N3yueHne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW UHAYKIIMU HA OCHOBE U3MEPEHUs CHIIbl AMIepa.

Tema 5. dnekmpomazHumuas uHOYKYUsL.

SIBiieHnEe DJIEKTPOMArHUTHOM MHAYKIUU. [IOTOK BEkTOpa MarHUTHOU
naaykuun. OJIC wHAyKIMU. 3aKOH 3JIEKTPOMArHMTHOW uWHAyKuuu @Dapanes.
Buxpesoe anekrpuueckoe none. Toku Pyko.

OJC uHAYKUMH B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuiio Jlenna.

NupyktuBHOCTh. Karylika WHIYKTUBHOCTM B LENH IOCTOSHHOIO TOKA.
SABnenue camonHaykuuu. 9JIC caMOMHIyKIIUY.

DHEPrusi MArHUTHOTO MOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMATrHUTHOE TIOJE.

TexHnuecKkne yCTpOWCTBA M TEXHOJIOTHYECKHE MPOLECCHI: MHAYKUHWOHHAsS
neyb, COJIEHOU, 3aIIUTA OT ANEKTPU3ALUU TEJ IPU JBHKEHUU B MATHUTHOM I10JIE
3eMJn.

Hemoncmpayuu.

Habmronenne ssBjeHus 3JIeKTPOMArHUTHOW HHTYKITUH.

UccnenoBanne 3aBucumoctd DJIC MHAYKIUH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tanenre MmarauTa B allOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHue caMOMHAYKIIUU.

Nccnenosanne 3aBucumoctyd J/1C caMOMHAYKIMM OT CKOPOCTHM HU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.

UccnenoBanue sSBIEHUS JIEKTPOMArHUTHOW UHAYKITUU.

OnpeneneHue MHIYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

UccnenoBanue siBIEHUS] CAMOUHYKIIHH.

COopka MoJieTu 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paspnen S. KosieOanust M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJIEOaHUSI.

["apmonunyeckue konebanusi. Kunemarnueckoe U JTUHAMUYECKOE OIHUCAHUE.
DHepreTuyecKoe ONMUCAHKUE (3aKOH COXPAaHEHUsS MEXaHUYeCKoW 3Hepruu). BeiBoa
JUHAMHUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJIEOAHUM M3 MX SHEPreTUYECKOro U
KMHEMAaTUYECKOT0 OMUCAHUS.

Awmrmutyna u ¢aza konebanuil. CBsi3b aMIUTUTYbl KOJIEOAHUN MCXOTHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon u uactora konebanuit. Ilepron Manbix CBOOOJHBIX KOJeOaHUU
MaTeMaTU4eckoro wMastHuka. Ilepuoa CBOOOMHBIX KOJeOaHUN MPYKUHHOTO
MasATHHKA.

[Tonsarue o 3aryxarommx Kosedanusx. BeiHy1eHHbIe koyebanus. Pezonanc.
Pe3sonancHass kpuBas. BimsHue 3aryxaHus Ha BHMJ PE30HAHCHOM KPHUBOM.
ABTOKONIEOaHMS.

TexHu4yeckne yCTpOWCTBAa U TEXHOJOTHMYECKUE MPOLIECCHl: METPOHOM, YacChl,
Kaydelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch K0JIe0aTETHHOTO IBHKCHHSL.

HabGnronenne He3aBUCUMOCTH TIEPUOJIAa MAJIbIX KOJIeOaHUI rpy3a Ha HUTHU OT
aAMILTATYIBI.

HccnenoBanre  3aTyXawIIMX  KOJ€OAaHMM M 3aBUCMMOCTH  NEpHOJA
CBOOOTHBIX KOJIEOAHMI OT COMPOTUBIICHHUS.

UccnenoBanre koyiebaHUN Tpy3a HAa MACCHUBHOM TMpYXHHE C IEJbIO
(dhopMupoBaHUs MPEICTABICHUN 00 UI€AIbHOM MOJIETH TIPY>KMHHOTO MasiTHUKA.

3aKOH COXPAaHEHUs SHEPTUU NPH KOJeOaHUAX rpy3a Ha NpPYKUHE.

HccnenoBanre BIHYKICHHBIX KOJIEOAHU.

Hab6nronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAaKmMuKym.



N3mepenne mnepuoga CBOOOTHBIX KOJNIEOAHWUN HUTSAHOTO W TPYKUHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUXKEHHUSA TeJla B X0JI€ KoeOaHUl Ha yIpyroM MojBece.

N3ydennie nBUXKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUN B MPY>KHHHOM MAasITHHKE.

UccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAOMIUX KOJIEOAHUH.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomacnumHnole KO1€0AHUA.

Konebarenbubiit  koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOAHUS B
ujealbHOM KoJjiebaTenbHOM KOHType. Dopmyna Tomcona. CBsi3b aMIUTUTY/IbI
3apsja KOHAEHcaTopa ¢ aMIUTMTYI0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPTUU B UACAIBHOM KOJEOaTeIbHOM KOHTYPE.

3aryxaromnime AIEKTPOMArHUTHBIE KoseOaHus. BoiHyX1eHHbIE
AJIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

IlepemeHHBII TOK. MOIIHOCTP MEPEMEHHOIO TOKA. AMIUIUTYAHOE H
JICUCTBYIOIEE 3HAYCHHE CHJIBI TOKAa W HAIMpPSDKEHUs] MpU pa3iudHou (dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouanbHbli TIEPEMEHHBIA TOK. Pe3uCTOp, KOHIIEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LIENHM CUHYCOMJAIBHOTO NEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpspKeHHI.

Uneanpubiii  Tpancopmatop. I[lpomsBoacTBo, mepemadya u TOTpeOsICHHE
ANEKTPUUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKU IIPU TPOU3BOACTBE DIIEKTpodHepruu. KynbTypa
WCIIOJIb30BAaHUS AJIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHnueckne yCTpOMCTBA U TEXHOJOTHMYECKHE MPOLECCHI: 3JIEKTPUUYECKUU
3BOHOK, TEHEPATOP MEPEMEHHOT0 TOKA, TUHUU 3JIEKTpOIepeaay.

Jemoncmpayuu.

CB0OOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTh 9aCTOThI CBOOOAHBIX KOJI€OAHU OT MHIYKTUBHOCTU U EMKOCTHU
KOHTYpa.

OcuuimorpaMMbl 3JIEKTPOMarHUTHBIX KOJI€OaHUH.

['eneparop He3aTyXaroLUX 3JIEKTPOMArHUTHBIX KOJIEOAaHUN.

Mojenp 35IeKTPOMarHuTHOTO T€HEPATOPA.

BoiHyX/IeHHbIE CUHYCOUIATbHBIE KOJIeOaHUsI.

Pesucrop, karymka MHIYKTUBHOCTH M KOHJEHCATOp B LIENU MEPEMEHHOIO
TOKA.

Pe3oHanc mnpu 1moOCIENOBATENBHOM COEAMHEHUM PE3UCTOPA, KATYIIKU
MHIYKTUBHOCTH M KOHJEHCATOpAa.

Y CeTpoiicTBO 1 IPUHLIUI IEUCTBUS TpaHcPopmaTopa.



Mogenb JIMHUY 3JIEKTPONEepEIayu.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

Nzyuenne Tpanchopmaropa.

HccenenoBanne NMEpeMEHHOTO TOKA 4epe3 ITOCIENOBATENBHO COCIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1M MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUNHbBLE 60IHbL.

MexaHuueckue BOJIHBI, YCJIOBUSA HX pacnpoctpaHeHus. Ilomepeunbie u
OpOJOdbHbIE BOMHBL. IlepHol, CKOPOCTh pacCHpOCTPAHEHUS M JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHMX BOJH: OTpaXeHHE, MpesIoMJIeHUE, MHTEephEepeHIus U
mudpakius.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

[IIyMOBOE€ 3arpsi3HEHHE OKPYKAIOIIEN CPEBI.

DNEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS U3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTPa)XXEHUE,  MPEIIOMIICHHE,
noJisspu3aius, uHTepdepeHus u qudpakius.

[IIxana >7€KTPOMAarHUTHBIX BOJIH. [IpuMeHEeHHE AJEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHLIMTBI paguOCBs3U U TeNeBUACHUS. Panuonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPELBI.

TexHudyeckre yCTpPOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEJIEBU30p, aHTEHHA, TenedoH, CBY-neus,
yAbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U METUIIUHE.

Jemoncmpayuu.

OO0pa3oBaHue U paclpoCTPaHEHUE MTONEPEUYHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromeecs T€10 Kak UCTOYHHK 3BYKA.

3aBUCUMOCTbH JTUHBI BOJHBI OT YaCTOTHI KOJICOAHUH.

HabGmronenue orpaxkeHus: ¥ MpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nnrepdepenunn u quppakiini MEXaHUYECKUX BOJIH.

AKyCTUYECKHM PE30OHAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGnrogenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne  CBOMCTB  JJIEKTPOMAarHWTHBIX — BOJIH: OTpaKEHHE,
MpesIoMJICHUE, TOJsIpu3aIus, Audpakius, nHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTo U YIbTPAPUOIETOBOTO U3TyUECHU.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAaKmMuKym.



N3yuyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMonMHENHOE pacnpOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4euHbIN UCTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI OoTpaxkeHusi cBeTa. [locTpoenue nzoOpakeHuil B
r1ockoM 3epkane. Chepuueckue 3epkana.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npesiomieHus. OTHOCUTENBHBIN MOKa3aTenb npenoMieHus. [1ocTOsIHCTBO 4acTOTEI
CBETa M COOTHOUIEHWE [JIMH BOJIH IMpPHU IEPEXOJE MOHOXPOMATHUYECKOTO CBETa
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xon nmyweit B mpusme. [ucnepcust cBera. CloxHBIM cocTaB Oenoro cBera.
[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroyl MOoJHOr0 BHYTPEHHETO
OTPAKEHMUS.

ColOuparomie U pacceuBaromue JuH3bl. ToHkas mauH3a. DOKycHOE
paccTossHUE M OINTHYECKas Ccujla TOHKOM JIMH3bL. 3aBUCHMOCTb (POKYCHOTO
PACCTOSIHUSI TOHKOU C(hepUvecKoil JMH3bI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MTOKA3aTeNs MPEJTOMIIEHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xop myda, NPOMIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOM
ontudyeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
cOOMpAIOLIUX U PACCEUBAIOIIMNX JIMH3AX U UX CUCTEMAX.

OnTuyeckue npudopsl. Pazpemaromas cnocoOHocTh. a3 kak onTuyeckas
cUCTEMA.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. HWurepdepenuuss cBera. KorepeHTHblE HCTOYHHKHU.
VYcnoBuss HaOMIOAEHUS MAKCHMYMOB W MHUHUMYMOB B HMHTEp(EpEHLHOHHOM
KapTUHE OT JBYX KOTEpEHTHBIX HCTOYHHMKOB. [IpuMepsl KilacCHYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakus cBera. JudpakiuuonHas pemérka. YcCIoBUE HAOIIOECHUS
IJIaBHBIX ~MAakKCHMyMOB TIpU TAJE€HUUM MOHOXPOMAaTHYECKOrOo CBE€Ta Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHnueckue yCTpOWCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: OYKH, JIyIIa,
nepuckon, (oroannapar, MUKPOCKOI, MPOEKLIHMOHHBIN ammapaTr, MpPOCBETICHHUE
OITUKH, BOJIOKOHHASI ONTHKA, TU(PpaKkIMOHHAs periéTkKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanrie npeioMIIeHUsI CBETA.

Hab6nrogenune noaHoro BHyTpEeHHEro oTpakeHusi. Mojelib CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IMYYKOB 4Yepe3 IUIOCKONapaLIeIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanre cBOMCTB H300paKeHUH B JTMH3AX.

Mopenu MUKpPOCKOIIa, TeJIECKOTa.

Haobnronenune natepdepeHiu crera.

HabGnronenue BETOB TOHKUX IJIEHOK.

Hab6mronenune nudpakimm ceera.

N3ydenne nudpakiimOHHON peIETKH.

Hab6monenue nudpakiimoOHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

Hab6nronenune nonsipusanuu cBeTa.

[IpumeHeHue nonapou0B ISl U3YUCHHS] MEXaHUUECKHUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomot, nPAKMUKYM.

W3mepeHne nokasaTess peaoMIIEHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pACCTOSIHMSI OT BemiecTBa (Ha
IpUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOTO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomyuyenue n300paxxeHusi B CUCTEME U3 IIOCKOTO 3€pKaJia U JIUH3BI.

[TonydeHnne n300pakeHUsl B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TEIeCKOMMYECKUX CUCTEM.

Hab6monenue nudpakuuu, nHTep)EepeHnn 1 NOJIIpU3aliK CBETA.

N3yuyeHue noysipu3alyy CBeTa, OTPaXKEHHOIO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yuenue nHTEpPEPEHIINH JTA3€PHOTO U3TYUYCHUS HA IBYX IIETISAX.

Hab6mronenue nucnepcum.

Habmronenue u uccienoBanue qudpakiiiOHHOTO CIIEKTpa.

N3mepenue 1nMHbI CBETOBOW BOJIHBI.

[Tomydyenue criekTpa M3Iy4eHHUsS] CBETOJMOJIa TMPU MOMOIIHN AUPPAKITMOHHOM

PEIIETKH.
Paszgesn 6. OCHOBBI cIeNMAJILHON TEOPUU OTHOCUTEJIbHOCTH.
I'pannnpl  NPUMEHMMOCTHM  KJIACCMYECKOM  MmexaHuku.  [locTynarsl

CIIELIMAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal.  [IpeoOpa3zoBanus  JlopeHra.
YcinoBue npuuUHHOCTUA. OTHOCUTENIBHOCTH OJIHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHH U COKPAILICHUE JJTUHBL.

DOHeprus U UMIYJIbC PEISITUBUCTCKOM YaCTHIIBI.

CBs13b Macchl C SHEPrUEN U UMITYJILCOM PEITUBUCTCKON YaCTULIbI. DHEPTUs
MOKOSI.



TexHudyeckne YCTPONCTBA M TEXHOJOTMYECKHE IPOILIECChl: CIYTHUKOBbBIE
NPUEMHUKHY, YCKOPUTEITH 3apSKEHHBIX YaCTHII.

YyeHnueckuit SKCEpPUMEHT, J1ab0OpaTOpPHBIE pabOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W DSHEPrUU  PEIATUBUCTCKUX 4acTUl] (MO
dboTorpadusM TPEKOB 3apPsHIKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBantoBasi pusunka.

Tema 1. KopnyckyaapHno-6011060ii 0yanusm.

PaBHOBeCcHOE TeIIOBOE M3NIydeHUE (M3JIydeHUEe aOCONIOTHO YEPHOrO TeEla).
3akoH cMeuienns Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dotorpdext. OnbiThl A. I'. Ctonerosa. 3akonsl ¢hoTodddexra. YpaBHeHHE
OitHmreitHa st potodrdpdexra. «KpacHas rpanuna» pororddexra.

JlaBnenne cBeta (B YACTHOCTH, JaBJIEHHWE CBeTa Ha abCOIIOTHO
MOTJIOMIAONIYI0 M a0COJMIOTHO OTpakawlnyro TmoBepxHOCTh). Omnbitel [1. H.
JleOeneBa.

BosmHoBbIE cBOMCTBA yacTull. Bonnel ae bpouns. linaa BonHbl ne bpoitst n
pasmepbl 00JacTU JIOKAIM3aUUM ABWXKYyIIEHcs dactuilpl. KopmyckymnsipHo-
BOJIHOBOM AyanusMm. [{udpakius 37eKTPOHOB HAa KpHUCTaJIIax.

Crneunduka usmeperuit B Mukpomupe. COOTHOIIEHUS] HEoNpeaenEéHHOCTeN
I'eitizenbepra.

TexHu4yeckre yCTpOCTBA W TEXHOJIOTMYECKHE MPOLECCHl: CIEKTPOMETP,
¢dboTodnemMeHT, (OTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHasi Oarapes,
CBETOJUOI.

Hemoncmpayuu.

®doto3(pdeKT HAa yCTaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeNIHETO GoTodddeKTa.

UccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHHKOB — OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nadbopamopusie padomot, nPAKMUKYM.

HccnenoBanue Gporopesucropa.

N3mepenne nocrosiaaoi [lmanka Ha ocHOBe HccienoBanus GhoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHIIBI TOKA Y€PE3 CBETOJIMO OT HAIIPSKECHHUSL.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIENOBAHUIO CTpOoeHUs aroMma. [lnmaHerapHas monenb aromMa
Pesepdopna.

[Toctynatel bopa. U3nyyenue u normnomienne GOTOHOB MPH MEPEXo/ie aToMa
C OJHOTO YPOBHS DHEPIUU HA IPYIrOM.



Buapl ciektpoB. CrieKTp ypOBHEHN 3HEPTUM aTOMa BOJAOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE U31yueHue cBeta. Jlazep.

TeXHUYeCKHe YCTPOWCTBA M TEXHOJOTHUYECKHUE IIPOLIECCHI: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopens onbita Pesepdopaa.

Habmronenue tuHeyaThIX CIIEKTPOB.

YCTpOMCTBO U AENUCTBUE CUETUNKA NOHU3UPYIOIIUX YaCTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€PHOTO U3TyUYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.

HaOmronenue tmHeyaToro crekTpa.

HccnenoBanne criekTpa pa3peKEHHOr0 aTOMapHOTO BOAOPOAA U MU3MEPEHHE
nocTossHHOU Punbepra.

Tema 3. @u3zuxka amomHo20 A0pa u 3j1eMEeHMAPHBLIX YACHUY,.

Hyxnonnass monens snpa I'eiizenOepra—MBanenko. 3apsia siapa. MaccoBoe
qucno anpa. M30tomnsl.

PamnoaktuBHOCTE. Anb(da-pacnan. DIEKTPOHHBIM W TO3UTPOHHBIN OeTa-
pacnan. ['amma-u3inyyeHue.

3aKOH pPaJAMOAKTHBHOrO pacnaia. PaaunoakTWBHBIE HM30TONBI B MPHUPOJE.
CBONCTBa MOHHU3UPYIOLIETO H3IY4YCHHs. BiusHHE paJOaKTUBHOCTH HA JKHUBBIC
opranu3Mbl. EcrecTBeHHbI QoH n3nydeHus. Jlozumerpus.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuiibl. [ledexT maccsl sapa.

Snepubie peakuuu. Jlenenue u cuHtes anaep. SAnepusie peakropsl. [IpoOaemsl
YIIPABISIEMOTO TEPMOSAEPHOTO CHHTE3a. ODKOJOTMYECKHE aCIIEKThl Pa3BUTHUSA
SAIEPHON YHEPIETUKHU.

Metozasl perucTpaly U UCCIIEI0BAHUS AIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIIbHbIE B3aUMOJECUCTBUSA. bDapuOHBI, ME30HbI U JICNTOHBI.
IIpencraBinenne o CtangaptHo Moaenn. KBapk-ritoOHHAst MOZEINb aIpOHOB.

®uzuka 3a npenenamu CrangaptHoil mMoaenu. TéMHas Marepust U TEMHas
SHEPIHUsl.

EnaunHcTBO U3nueckoi KapTUHBI MUPA.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTUYECKHUE MPOLECCHL: JO3UMETpP, KaMepa
Bunbcona, sAepHBI peakTop, TEPMOSIEPHBIN peakTop, aToMmHas OomoOa,
MarHUTHO-PEe30HaHCHasi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPaKmMuKym.

HccnenoBanre TPEKOB YacTHUIL (10 TOTOBBIM (OoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTOIb30BAaHUEM JI03UMETPA.

N3yuenue norsoieHus 6eTa-4acTull aTlOMUHUEM.

Paszgen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKkiiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOMHH. [IpUMEHHMOCTh 3aKOHOB (U3UKK UIsI OOBSCHEHHUS IIPUPOJIBI
KOCMHUYECKHNX OOBEKTOB.

Metonbl acCTpOHOMHUYECKHUX HCCAeqoBaHUNA. (COBPEMEHHBIE ONTHYECKUE
TEJICCKOIIBI, PAJMOTEIICCKOIIBI, BHEATMOC(EpHAs aCTPOHOMHS.

Bun 3Bé3mHoro nHeba. Co3Be3nus, sipkue 3BE3MbI, IJIAHETH, MX BUIUMOE
JIBIDKCHUE.

ComnHeuHas cucTema.

Connne. ConmHeuHasi akTUBHOCTb. McTounuk 3Heprun CostHIA U 3BE3 .

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. J{narpamma «CeKTpaibHbIN KIacc —
CBETUMOCTB». 3BE3JBI TJIAaBHOM IOCJICIOBATCILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEeMEHHBIEC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Bomtonuu CojHIa U
3BE3]1]. DTalbl )KU3HU 3BE3I.

Muneunsiii [Iyte — nHama [Nanaktuka. Ilonoxxkenue u nBuxenue CoJiHIAa B
lNanmaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbl. YEpHbIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue ranakTuk.
Teopus bosnbmoro B3peiBa. PenukroBoe n3inydeHue.

MacmrabHas crpykrypa Beenennoil. MeraranakTuka.

Hepeménnple mpobiieMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

HaOmronenus 3BE3HOrO HeOGA HEBOOPYXKEHHBIM TJIa30M C UCIIOJIb30BaHUEM
KOMIBIOTEPHBIX MPUIOKEHUIN AJIsl ONpEeIeTICHUs TI0JIOKEHNUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBbIE cO3Be3ausi CeBEpHOro IMOJylIapus WU SpKue
3BE3/bI.

HaGmronenuss B Teneckon JIyHbl, IUTaHET, TYMAaHHOCTEH U 3BE3IHBIX
CKOIIJICHUM.

Du3nYeCKNl MIPAKTHKYM.

Cnioco0bl n3MepeHus: GU3NIECKUX BEITMYMH C MCIIOJIh30BAaHUEM aHAJIOTOBBIX
1 UGPOBBIX U3MEPUTENIHHBIX TPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCONIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUIN (PU3UUYECKUX BEIUYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHMEe  KOCBEHHBIX  HW3MEPEHUM, HUCCIEAOBAHUN  3aBUCUMOCTEU
(¢u3MUeCKUX BEIMYMH, NPOBEpPKA MPEIJIOKEHHBIX THUNoTe3 (BbIOOpP U3 padoT,
OMMCAHHBIX B  TEMAaTUYECKUX  paszlenax «YUYEHUUYECKUHA  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

O600maronee NOBTOPEHUE.



O06o0061eHne u cucTeMaTH3alus CoAepKaHus pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3MKa U TEpMOJUHAMUKA», «DIEKTpoAUHaAMUKay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHOW TEOPUHM OTHOCHUTEIBbHOCTH», «KBaHTOBas
(dusnkay», « IEMEHTbl ACTPOHOMHH U ACTPOPUBHKNY.

Ponpr ¢u3ukm W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBbHON M 3TUUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOUW KapTUHE MUpPA, 3HAYEHUE OIKUCATEIBbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIBHOM M  MPOTHOCTHUYECKOW  (DyHKIMIA
(bu3HYecKoil TeopuH, poiib HU3NUECKON TeOprr B (POPMUPOBAHUH MIPEACTABICHHM
0 (u3nuecKoi KapTUHE MHUpa, MECTO (PU3MUECKON KapTUHBI MUpa B OOLIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

MexnpeaMeTHble CBSI3H.

N3yuenne «kypca ¢usuku yroyonéHHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS C YUYETOM COJEPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypCcaMH
MaTeMaTuKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmnoie nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYUHO20
no3nanua: SBICHUE, HAYYHbIH (akT, rumoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopusi, HAONIOAEHHUE, OSKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHUE,
MOTPEITHOCTH U3MEPEHUM, U3MEPUTENbHBIE TPUOOPHI, I pOBast 1a00paTOPHSL.

Mamemamuxka: peuieHUEe CHUCTEMbl YpaBHEHHUW. TpUroHOMeTpUyecKue
(GYHKIMHM: CUHYC, KOCUHYC, TAaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO. BEKTOpPHI M MX NPOEKIMH Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB.
[IpousBoanbie 37eMeHTapHBIX GyHKUMNA. [Ipu3Haku nomoOHs TPEYroJbHUKOB,
omnpeesieHne MIOMAaU IOCKUX GUryp u oobeéMa Tel.

Buonozua: >nextpuueckue SIBICHUS B KUBOW NpUpPOJE, KojieOaTeabHbIE
JBVDOKEHUS B JKUBOW IIPUPOJE, DKOJOIMYECKHME PHUCKHA IIPpU IPOU3BOJCTBE
ANEKTPOIHEPTUH,  DJEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAKIIEH  Cpensl,
yIbTPa3BYyKOBasi JMATHOCTHMKA B MEJIULIMHE, ONTUYECKHE SBJIECHUS B JKUBOU
IIPUPOJE.

Xumusn: CTPOEHUE aTOMOB M MOJIEKYJI, KpUCTAIUINYECKAsI CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM pEIIETKH, CHEKTPalIbHBIN
aHam3.

T'eocpaghusa: marHuTHBIE TMOJIOCAa 3€MJIM, 3aJIEKU MATCHUTHBIX  PYI,
(doTochEMKa 3eMHOM MOBEPXHOCTH, ceiicmorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpOoABUTATENb KOOU, reHepaTop MEPEMEHHOI0 TOKa, MHAYKIUOHHAS IEYb,
JMHUM 3JIEKTPONEpeay, 3JIEKTPOIBUraTelb, pajgap, paluonpuEMHUK, TEJIEBU30D,
aHTeHHa, TteiepoH, CBY-neub, yIbTpa3ByKOBas JAMArHOCTUKA B TEXHHKE,



HpOCKHHOHHBIﬁ alirapar, BOJJOKOHHAA OIITHKA, COJIHCHYHAA 6aTape;1, CIIYTHHKOBEIC
HpI/IéMHI/IKI/I, AACPHAA SOHCPICTUKA U SKOJIOTMYCCKUC ACIICKThI eé Pa3BUTHA.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIET'O OBPA3OBAHUAINMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHOro mnpeamera «Duzukay
JOJIKHBI OTPaXKaTh TOTOBHOCTb M CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMi, TO3UTUBHBIX BHYTPEHHHX  YyOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIEeCTBa, PACHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTU B MPOLIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUU
BOCHUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaKAAHCKOr0 BOCIIUTAHUSA:

e chOpPMHPOBAHHOCTh TPAXKIAHCKONW  TO3WUIMUA  OOydYaromerocs  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUICKOTO 0OIIECTBA;

e TPUHATHE TPAAUIMOHHBIX OOIIEUETOBEYECKMX T'YMaHUCTUYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEN;

* TOTOBHOCTb BECTH COBMECTHYIO JAEATEIILHOCTh B HHTEPECAX T'PAKIAHCKOTO
oOlIecTBa, Y4yacTBOBaTh B CaMOYIpaBICHUUM B 00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHME B3aUMOJCHCTBOBATh C COLHAJIBHBIMH  HWHCTUTYyTaMH B
COOTBETCTBHH C UX (YHKIMUSIMHU ¥ HA3HAUCHHUEM;

* TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOUN AECATEIBHOCTH.

NAaTPUOTHYECKOI0 BOCIIUTAHUSA:

* c(HOPMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

* IIECHHOCTHOE OTHOLIECHHUE K TOCYIapCTBEHHBIM CUMBOJIAM, JIOCTUKEHUIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

e chOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO MTOBE/ICHNUS,

e CIOCOOHOCTH OLICHMBATh CUTYAIMIO U MPUHUMATH OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B ICSATEIBHOCTH YUEHOTO;

e OCO3HAaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro.

3CTETUYECKOI0 BOCIIUTAHUSA:

* DOCTETMYECKOE OTHOUICHHWE K MHUpPY, BKJIIOYAs OCTETUKY HAy4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3HMIECKON HAyKe.

TPYAOBOI'0 BOCIIUTAHUSA:



HHTEpeC K pa3audHbIM cdepaM npodecCHoHaNbHON AeATEILHOCTH, B TOM
YuClIe CBS3aHHBIM C (QU3UKOW W TEXHHKOH, YyMEHHE COBEpIIATh
OCO3HAHHBINA BRIOOP OyayIIel mpodeccuu U peain30BbIBaTh COOCTBCHHBIC
’KU3HEHHBIE IJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHI0O M CamMOOOpa3OBaHUIO B
00acTH (PU3HKYU Ha TPOTIKESHUU BCEH KU3HH.

IKOJJOIr'H4Y€CKOIr0o BOCIIMTAHUSA

c(OPMUPOBAHHOCTH IKOJOTUYECKONW KYJIbTYphI, OCO3HAHHE TI00aIBHOTO
XapakTepa SKOJOTUIECKUX TIPOOIIeM;

TUTAHUPOBAHUE W OCYIIECTBICHHUE IEHCTBUI B OKpY)KAlOIICH cpene Ha
OCHOBE 3HaHUS IIEJICH YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpeHue OMbITa JCATEIHPHOCTH SKOJOTHYCCKON HANpPABJICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH TI0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MO3HAHMHA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HU3UUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAyYHOW JESITEIbHOCTH, TOTOBHOCTh B IPOIIECCE
U3y4eHUs (PU3MKU OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JeSATEeTbHOCTh UHANBUIYAIHHO U B TPYIITIC.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble JjornuecKue 1ecTBUSA:

CaMOCTOATENBHO  (opMyNIHpoOBaTh M aKTyalM3upoBaTh MpolJemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpENENATh 1NN AESITEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HUX
JOOCTH)KEHUS;

BBISIBJSITh  3aKOHOMEPHOCTM W TPOTHUBOPEYUS B PACCMATPUBAEMBIX
(U3UYECKUX SBICHUSIX;

pa3pabaTbiBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YUETOM aHaIN3a UMEIOIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBbHOCTb, OLICHUBATH COOTBETCTBUE
PE3yJbTAaTOB LIEJISIM, OLIECHUBATHh PUCKU ITOCIEACTBUN IEATEIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TIPU PELICHUH )KM3HEHHBIX MTPOOJIEM.

ba3oBble HCCJICA0BATC/IIBCKUC I[eﬁCTBHﬂZ

BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOUYEBBIMU MOHATUSIMUA U METOJIaMU
(bu3nYecKoil HayKH;



BJIAJCTh HaBBIKAMH  y4€OHO-HCCIICIOBATEIbCKOM u MIPOEKTHOM
NEATeTLHOCTH B 00JIacTH (PU3HKH, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB peIIeHHUs 3ajad  (PU3nueckoro
COJIep>KaHusl, IPUMEHECHUIO Pa3IMYHbIX METO/IOB MMO3HAHUS;

BJIaJIETh BHJAAMU JIESITEILHOCTH IO TOJYYCHHI0O HOBOTO 3HAHMS, €ro
HMHTEpIIpeTaluy, TPeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX
CUTyallsaX, B TOM YHUCJIE MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JACTH
bu3uky;

BBISIBJISAITH MPUYMHHO-CJIEJCTBEHHBIE CBSI3M M aKTyaJW3UpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3y €€ pEUIeHMs, HaxOAUTh AaAPTyMEHTHl s
JI0Ka3aTeIbCTBA CBOUX YTBEPKACHUH, 3a/aBaTh MapaMmeTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh TIOJIy4YEHHBIE B XOJI€ PEIICHUA 3aJaud Pe3yJIbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHECHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3aJa4yd B 00pa30BaTEIbHOU
JESATEILHOCTH, B TOM YHCJIE TIPH U3YUYSHUH (PU3HUKH,

JaBaTh OLICHKY HOBBIM CHUTYyAaIlUsSIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
yMETh TMEPEHOCUTh 3HaHMUS TO0 (QU3NKE B MPAKTUYECKYIO O00JaCTh
KM3HEICATCIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00IacTel;
BBIJIBUTaTh HOBBIC UJIEH, NIPEIJIaraTb OPUTMHAIBHBIC MTOIXO0Abl U PEIICHUS;
CTaBUTh POOJIEMBI U 33]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmanueii:

BJIa/IETh HABbIKAMU MOJyueHUs MHPoOpMaluu (U3HYECKOTO COAEp>KaHUS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBIATh MOUCK,
aHaNM3, CUCTEMATHU3AlMI0 M WHTEPHpPETaluio HH(POpMalUU pa3IuyHbIX
BUJIOB U ()OPM IPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINY;

UCIIOJIB30BaTh CpEACTBa MH(OPMALMOHHBIX M  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTU B  PEIIEHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COONIOAEHUEM TPEOOBAHUI SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PECypcocOEpeKeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOpM MH(OPMAaLIMOHHON O€30MaCHOCTH;

co37aBaTh TEKCTbl (PM3MUECKOTO COJAEP’KaHMSI B Pa3IMUYHBIX (popmaTax c
y4€TOM Ha3HayeHus UHGPOpMaIMM U UEJNEBOM ayJAUTOPUH, BBIOUpAs
ONTUMAaIbHYIO0 (POPMY PEACTABICHUS U BU3YyaTH3AIIH.

KoMmmyHukaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe 1elCTBUA:



OCYIIECTBJIATh OOIIeHHEe Ha Ypokax (GU3HNKA U BO BHEYPOYHOU
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyallMii M CMAr4arh
KOH(DJIUKTBI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HUCIIOIb30BAHUEM
SA3bIKOBBIX CPEJICTB;

NOHMMATh W HUCHOJb30BaTh  MPEUMYIIEeCTBA  KOMaHIHOM  H
WHIUBUYAJIbHON paOOThI;

BbIOMpaTh TEMATHUKy U METOJbl COBMECTHBIX ACUCTBUU C y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0TO YJI€HA KOJIJIEKTHBA;

NpUHUMATh UMM COBMECTHOM JEeATENbHOCTH, OpPraHu30BBIBATH H
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTAaBJIATh IUIAH
JEHCTBUHN, pacpeiessiTh POJIU ¢ YYETOM MHEHUIN yYaCTHUKOB, OOCYK1aTh
pe3ybTaThl COBMECTHOM pabOTHI;

OLICHMBATh KauyeCTBO CBOEr0 BKJAJa M KaXJOr0 YYaCTHHMKA KOMaHIbl B
o0l pe3ysbTat o pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLEHUBATh HUAEH C MO3ULUUU HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISATh MO3UTHUBHOE CTPATErMUECKOE IOBEAECHUE B Pa3IMYHBIX
CUTyalMsIX,  MpOSIBISATH  TBOPYECTBO U BOOOpakeHue,  ObITh
MHUILIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJbHbIe YueOHbIE HeliCTBUSA
Camoopranusanus:

CaMOCTOATEIIBHO  OCYILECTBIIATH  [O3HABATENIbHYIO  JESATENbHOCTh B
obnactTh GU3MKK W aCTPOHOMHUH, BBISIBISATH NPOOJEMBI, CTaBUTh U
bopMyIupoOBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATENILHO COCTABJIATH IUIAH PEHICHUS] PACUETHBIX U KAYeCTBEHHBIX
3a/1ay, IJIaH BBINOJHEHUS MPaKTUYECKOH padOThl C YYETOM HMEIOIIMXCA
PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAITOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclMpATh paMKH  y4yeOHOro TpeiMeTa Ha  OCHOBE  JIMYHBIX
IIPEANOYTEHN;

JieNaTh OCO3HAHHBIM BHIOOP, apryMEHTHUpPOBATh €ro, Oparh Ha cebs
OTBETCTBEHHOCTh 32 PELICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYAMIMU B 00JIacTU
(GU3UKY, TIOCTOSIHHO TOBBINIATH CBOW 0Opa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:



JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBEI B JICSTEIbHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJICTh HABBIKAMM TO3HABATEJIHLHOM peduiekcur KakK OCO3HaHUs
COBEPILIAEMBIX JIECTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHUIM;

HCIIOJIB30BaTh MNpUEMBI pediIeKCuu I OIEHKH CUTyalluH, BbIOOpa
BEPHOTO PELICHUS;

YMETh OLIEHHBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATH PEUICHUSA IO HX
CHIKEHHUIO;

MPUHUMATh MOTHBBI M APryMEHTBl JIPYTMX IPU aHAIU3€ Pe3yIbTaTOB
NEATSIILHOCTH,

MPUHUMATH Ce0s, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

NPUHAMATh MOTHBBI M apryMEHTBl JPYTHX MpPU aHAIW3€ PE3YJbTaTOB
NS TeILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OITUOKH.

B mpomecce mocTkeHUS JIMYHOCTHBIX PE3yIbTATOB OCBOCHHS MPOTPAMMEBI I10
dbu3uke U1 ypOBHS CcpeaHero ooOmero oO0pa3oBaHHS y  OOYYarOIIUXCS

COBEPIICHCTBYETCS HYMOIMOHATbHBIH WUHTEIUICKT, TIPEIOJIar aFoIIIHA
c(hOpMUPOBAHHOCTb:
e CaMOCO3HAaHMs,  BKIIOYAIONIETO  CIIOCOOHOCTh  TMOHMMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTUSI COOCTBEHHOM
AMOIIMOHAJILHOM c(epbl, OBITh YBEPEHHBIM B ceO€;

CaMOpPETYJIUPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEIEHHE, CIOCOOHOCTh AAANTHUPOBATHCA K
HYMOIIMOHAIILHBIM WU3MEHEHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBALIMY, BKJIKOYAIOLIEH CTPEMIIEHUE K JOCTHKECHUIO LIEIU
U yCTeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHHE JCHCTBOBAThH, UCXO U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIOCOOHOCTh TMOHMMATh  3MOILMOHAJIBHOE
COCTOSIHME JpPYTHX, YYHUTBIBATH €r0 TPH OCYIIECTBICHHUU OOIIEHUS,
CIOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HABBIKOB, BKJIFOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHOUIIEHUSI C APYTMMH JIIOJbMHU, 3a00TUTHCS, MPOSABIATH WHTEpPEC U
paspeniatb KOH(QIUKTHI.

I[MPEAMETHBIE PE3VJIbTATBI



K xonmy oOydenust B 10 knacce mpeaMeTHbIe pe3yJbTaThl Ha YIIyOJIEHHOM
YPOBHE JJOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb  (PU3UKU B SKOHOMHYECKOH, TEXHOJOTHYECKOM,
HKOJIOTMYECKOM, COIMAJIbHOW M 3THYECKON cdepax JeATeIbHOCTH
YeJI0BeKa, POJb U MECTO (M3UKH B COBPEMEHHOUN HAy4YHOW KapTHHE MUPA,
3HAUEHHE OINHCATEIbHON, CHUCTEMATU3HUPYIONIEH, OOBSICHUTEILHOW W
MPOTHOCTHYECKOW ~ (QPYHKIUN  (U3MYECKOM TEOpUM —  MEXaHUKH,
MOJEKYJISIpHON (U3UKH U TEPMOJIMHAMHUKU, POJIb (PU3HUECKON TEOpHUH B
(dbopMHUpOBaHUU MIPEACTABICHUNA O (PU3UIECKON KaPTUHE MHPA;

paznuyaTrh YCJIOBUSL TPUMEHHUMOCTH Mojelied (u3Mdyeckux Ten U
MpOLIECCOB (SIBJICHUI): HWHEpIMalbHas cUCTeMa OTCY€Ta, aOCOIIOTHO
TBEPAOE TEJIO, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JIBUKCHHUE,
CBOOOJIHOE mMajcHUEe, a0CONIOTHO ympyras aedopmarus, aOCOIIOTHO
yIpyroe v abCoMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICINIU ra3a, )KUIKOCTH
1 TBEPAOTro (KPUCTAUIMYECKOI0) Teja, UACaNIbHBIN ra3, TOYCUHBIN 3apsi,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyath ycioBHs (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (DHU3NIECKUX
3aKOHOB, MOHMMATh BCEOOIIUN XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIOJb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBACHATH MEXAHUYECKHE TMPOIECChl U SBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHbI MEXAHUKHU (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (OpMYJIbl KUHEMATUKU PABHOYCKOPEHHOIO
NBIDKECHUS, TpeoOpazoBaHus [anmwies mJisi CKOPOCTH W TEpEeMEIICHUs,
3akOoHbl HplOTOHA, TOpPUHOMO  OTHOCUTENIbHOCTM ['anmunes, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUS UMITYyJIbCAa U MEXAHUYECKOU
DHEPTUHU, CBsI3b PabOTHl CUJIbI C M3MEHEHHEM MEXAHHYECKOW JHEpruu,
YCJIOBUSI paBHOBECHUs] TBEPJIOro Teia), NpPU HATOM HCIOJIb30BaTh
MaTEMATUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB: TIpeoOpazoBanuii ["anmmnes, BToporo
U TPEThero 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIyJbCa U
MEXaHUYECKON SHEPruu, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJU3UPOBATH U OOBICHATH TEIUIOBBIE MPOLIECCHI U SIBJICHUS, UCTIOJIb3Ys
ocHoBHble mojokeHns MKT w© 3akoHBI MOJEKYISIpHOW (PU3UKU U
TEpPMOJMHAMHUKHA (CBA3b JABJEHUSA HUJCAJBHOIO Ta3a CO CpeaHeu
KUHETUYECKOW HDHEPIrUEN TEIJIOBOIO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHEN KHUHETUYECKOUN
SHEPruel TEMJIOBOr0O ABUYKEHHUS €r0 YacTHUll, CBSI3b JABJICHHS UACAIbHOTO
raza C KOHUEHTpalUel MOJIEKYJ M €ro TEMIIEpaTypoil, ypaBHEHUE
MenpaeneeBa—Knaneiipona, mnNepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpPaHEHMSI SHEPIMU B TEIUIOBBIX MPOLECCax), IPU 3TOM HUCIOIb30BaTh
MaTeMaTU4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCHOBUS
MPUMEHUMOCTH ypaBHeHUs MeHeneeBa—KnanelpoHa;

aHAJTU3UPOBATh U OOBSACHATH DJIEKTPUUECKUE SBJICHUS, MCIOJb3Ys
OCHOBHBIE TIOJIOKEHHSI U 3aKOHBI JIEKTPOJMHAMUKH (3aKOH COXpPaHEHHS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AJIEKTPOCTATUYECKOTO TMOJISI, MPUHUUN CYNEPHO3UIUUA BIECKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas yCJIOBUsS NPUMEHUMOCTH 3akoHa Kyiona, a
TaKKe MPAKTUYECKU Ba)KHbIE COOTHOIIEHHMS: 3aKOHbI OMa [Jis ydacTka
UenyM Y JJId 3aMKHYTOM JJIEKTPUYECKOW Menu, 3akoH Jxoyns—JIeHua,
npasuia Kupxroda, 3akonsr @apajes 11 3JeKTpoIin3a);

OMUCHIBATh (PU3NUECKUE MPOLECChl U SIBJICHUS, HWCIOJIb3YS BEIUYHHBI:
MEpEMENICHHE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbl, JaBJIE€HUE, NOTEHUUAIbHAS DJHEPrUs, KUHETUYECKas
SHEPrusi, MEeXaHWuyeckasi SHeprusi, padora CWIbl, LIEHTPOCTPEMUTEIBHOE
YCKOpEHHUE, Cujla TSKECTH, CHIIA YIOPYTOCTH, CUJia TPEHUS, MOIIHOCTD,
DHEPTUs B3aWMOJICHCTBUS Tenma ¢ 3emiéil BOMM3M €€ TOBEPXHOCTH,
AHEprus ynpyroi aedopmanuu MOpPYKUHBL, KOJIHMYECTBO TEIUIOTHI,
abCcoJIfoTHasl TeMmIepaTypa Teja, pabota B TEPMOJAMHAMUKE, BHYTPEHHSIS
SHEPIusi HACAIBHOTO OJHOATOMHOTO Trasza, paboTa HJeaJbHOro Tasa,
OTHOCHUTEJIbHAs BIJIAXKHOCTh Bo3ayxa, KIIJI wuaeanpHOro TtemiaioBOro
IBUTATENIS; DJIEKTPUUYECKOE MOJIE, HANPSHKEHHOCTD 3JIEKTPUYECKOTO MOJIA,
HaNpsDKEHHOCTh TOJII TOYEYHOrO 3apsija WIM 3apsHKEHHOro Iiapa B
BAKYyM€ M B JMDJICKTPUKE, MOTEHIMAT 3JIEKTPOCTATHYECKOTO OIS,
Pa3sHOCTh  MOTEHUUAJIOB,  JJICKTPOABIKYILAS  CWJa, CHJIa  TOKa,
HalpspKeHWE, MOIIHOCTh TOKa, OJJIEKTpUYECKass €EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COMPOTUBIICHUE YydacTKa LENU C MOCJIEAOBATEIIBHBIM U
MapaJJIEIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS IEKTPUUECKOTO MOJIS
KOHJEHCATOPA;

OOBSICHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3UYECKUX  SBJICHUMA:
MEXAHUYECKOE JBW)KEHHE, TEIUIOBOE JBM)KEHHUE YACTHUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEeHUE, nuddy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALUs], IJIABJIICHUE U KPUCTAUIN3alsl, HAIPABIECHHOCTD
TEIUIONEepeaadm, JIEKTPpU3alns TeJ, SKBUIMOTEHIIMAIBHOCTh MMOBEPXHOCTH
3apsIKEHHOTO MPOBOJIHUKA;

MPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYUHBI OT
OPYrOd €  HCHOJIb30BAaHWEM  MPSAMBIX  U3MEPEHHH, NpPU  ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (PHUKCHpOBAaTh pe3yJbTaThl MOJTYYEHHOU
3aBUCUMOCTH (DU3WYECKUX BEJIWYMH B BHJAEC TpaPuUKOB C YYETOM



a0COIOTHBIX MOTPEITHOCTEN U3MEPEHUI, JIeNaTh BHIBOJIBI IO pe3yJibTaTaM
UCCJIeIOBAHMS;

MPOBOJAUTh KOCBEHHBIE H3MEpeHUs] (U3UYECKUX BEIUYUH, TMPU STOM
BBIOMpaTh ONTUMAJbHBIA METOJ W3MEPEHHUs, OIIEHHWBaTh AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJIUTH OMBITHI IO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TUIAHUPOBATH
AKCIEPUMEHT, COOUPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJIyYEHHbIE PE3YyJbTaThl U JIeJlaTh BBIBOJ O CTAaTyce€ NPEAJIOKEHHOU
TUIIOTE3bI;

coOJIr01aTh IpaBmiIa 0€30MacHOr0 TPyJa IMPU MPOBEACHUU MCCIEIOBAHUN
B paMKax y4eOHOro OHKCIEPUMEHTa, TMpaKTUKymMa U  ydeOHo-
WCCIIEIOBATENIbCKOM M TPOEKTHOM JEATENBHOCTH C HCHOJIb30BAaHUEM
M3MEPUTETHHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHMUS;

pemiatb pacy€THbIE 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJaHHOM
(dbu3nyecKoil MOJENbIO: Ha OCHOBAaHWU aHajIW3a YCJIOBHUS OOOCHOBBHIBATH
BBIOOp (u3MUEeCKON MOJeNM, OTBeHaroleld TpeOOoBaHUSIM 3a/lauu,
OpUMEHATh  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH W  TOCTYJIATHI
bu3MYeCKUX TEOpUll TpPH UCIMOJIb30BAHUM MaTeMaTHYECKUX METO/I0B
pelieHus 3a1a4, NpoBOAUTh PAcu€Thl HA OCHOBAaHUW MUMEIOIUXCS JaHHBIX,
aHAJTM3UPOBATh PE3yJIbTaThl U KOPPEKTHUPOBATH METOMAbl PEIICHUs C
Y4ETOM MOJIYYEHHBIX PE3YJIbTATOB;

pemiarb KayecTBEHHBbIE 3aJaud, TpeOyrolue TPUMEHEHUsT 3HAaHUM U3
Pa3HBIX pa3JeioB Kypca (PU3MNKH, a TaKKe UHTErPallMi 3HAHUM U3 IPYTHUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTMYECKYIO
LETOYKY PacCyXJACHUMN ¢ ONOPON Ha U3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH
U (HU3HYECKUE SBICHUS;

HCIIOJIB30BaTh TEOPETUYECKUE 3HAaHHUS ISl OOBICHEHUS OCHOBHBIX
MPUHIUANOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOLECCOB;

MPUBOAUTH TMPUMEPHl BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKHU, B OOBSICHEHUE MPOILIECCOB OKPYKAIOILIETO
MHUpA, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJIU3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOM M MTPOU3BOJICTBEHHOMN
JEeSTENbHOCTA 4YEJIOBEKa, CBS3aHHOW € (DU3MYECKMMHU IMpoIleccamu, C
MO3UIINHI IKOJIOTHUECKON O€30MMaCHOCTH, MPEACTABICHUN O palliOHaILHOM
MPUPOJIONIOIB30BAHUH, & TAKKE Pa3yMHOM HCIOJIb30BAHUU JOCTUKEHUU
HAayKM M TEXHOJOIWMH JUIsl JAJbHEHIIEro pa3BUTUS UYEIOBEUECKOTO
00IIIeCTBA;



MPUMEHSATh Pa3IUYHbIe CIOCOObI PaboThl ¢ MHpOPMANUEH (PU3UIECKOTO
COJIEp)KaHUS C HCIOJIb30BaHWEM COBPEMEHHBIX HMH(DOPMAIIMOHHBIX
TEXHOJIOTHIA, TP 3TOM HCIOJb30BaTh COBPEMCHHBIE HH(MOPMAIMOHHBIE
TEXHOJIOTHUH JUTsI TIOMCKA, TEpepadOTKU ¥ TPEAbSIBICHUS Y4YeOHOUW U
HAyYHO-TIOMYJISIPHON MHGOPMAITNH, CTPYKTYPUPOBAHUS ¥ MHTEPIPETAIINH
uH(POpMAIIMHU, TOJYYCHHOW U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAM3UPOBATh  TOJIy4aeMyr  HWH(MOpPMAIMI0O ¥  OICHHWBaTh €
JOCTOBEPHOCTh KaK Ha OCHOBE WMMEIOIIMXCS 3HAHWM, TaK WU HAa OCHOBE
aHaM3a UCTOYHUKA MHPOPMAIIUH;

MIPOSIBIISITH OpraHHU3aIMOHHBIC U NO03HABATEIIbHBIC YMCHHS
CaMOCTOSATEILHOTO  NPHOOPETCHHWS  HOBBIX 3HAHWKW B IIpolecce
BEITIOJTHCHUS IPOCKTHBIX U yIeOHO-HCCIICIOBATEIBCKUX padoT;

paboTaTh B TPyNIE C HCIOTHCHHEM pPAa3INYHBIX COIHAIBHBIX pOJEH,
TUTAHUPOBATh PabOTy TPYMIbI, PAIMOHATBLHO PACTIPEACIATh ACSITEILHOCTD
B HECTaHJAPTHBIX CUTYaIlUSX, aJCKBAaTHO OIICHWBATh BKJIAJl KAKIOTO W3
YYaCTHHKOB TPYMIBI B PEIICHUE pacCMAaTPUBAEMON MTPOOIEMBI;

MPOSIBJISITH MOTUBAIIMIO K OyayIiei mpodecCHOHAIBHON JAESITEIbHOCTH TI0
CHEIMATLHOCTAM (PU3UKO-TEXHHYECKOTO TPOQHITSL.

K kxonny oOyuenust B 11 knacce mnpeaMeTHbIE pPe3yJbTaTbl Ha YIIyOJEHHOM
YpPOBHE JIOJKHBI OTpaXaTh CPOPMHUPOBAHHOCTh y 00YYarOIIMXCS YMEHUM:

NOHUMATh POJb (U3UKA B  SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COITMATILHOM M 3THYECKOH cdepax JesTEIbHOCTH YEJIOBEKa, POJIb U MECTO
(GU3UKKM B COBPEMEHHOW HAYYHOW KapTHHE MHpA, POJh aCTPOHOMHUHU B
[PAKTUYECKOM  JICITEIPHOCTH 4YEJOBE€KAa W JAJIBHEWIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINHUCATEIHHOM, CUCTEMATU3UPYIONIEH,
OOBSCHUTEIBHON M TMPOTHOCTUYECKON (YHKUUN (PU3UUECKON TEOopuu —
ANEKTPOAMHAMUKH, CHEHHUAIBHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
bu3uKU, poab HU3NYECKON Teopuu B (POPMUPOBAHUU TPEACTABICHUN O
¢bu3nUecKoil KapTHHE MUpPA, MECTO (PU3MUECKOM KapTHUHBI MUpa B 00IIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHUMOCTH MoOAeIeH (U3WYecKux Teml U
MPOIIECCOB  (SIBJICHUI): OJHOPOAHOE AJIEKTPUUYECKOE U OJIHOPOJIHOE
MarHuTHOE TOJIsl, TApMOHUYECKHE KOeOaHus, MaTeMaTUYECKU MasTHUK,
UJeaabHbIA MPYKUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, HJI€aTbHbBIN
KoJie0aTeIbHbIA KOHTYp, TOHKAs TMH3a, MOJIEJIel aToMa, aTOMHOIO siipa 1
KBAHTOBOM MOJICJIH CBETA;

paznuyarth ycioBHs (TpaHUIbl, O0JACTH) MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMM xapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIE MPOIECCHI M SBIICHUS,
UCIIOJb3ysl OCHOBHBIE TIOJOKEHUS W 3aKOHBI DJJIEKTPOJWHAMUKH U
CHEUalbHOM  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
AJEKTPUYECKOro 3apsana, cuina Awmnepa, cwia JlopeHna, 3akoH
ANEKTPOMArHUTHOM  WHAYyKUuMH, TnpaBuwino Jlenma, cBs3p  OJIC
CAMOMHIYKIIMM B DOJEMEHTE DJJIEKTPUYECKOW IENU CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYJaThl  CHEHHAJIbHOW  TEOpHUH
OTHOCHUTEJIbHOCTH DUHIITEITHA);

aHAIM3UPOBATHh U OOBSICHITH KBAHTOBBIC TPOIECCHI U SBJICHUS, UCTIOIb3YS
MOJIOKEHUS ~ KBAHTOBOM  (u3uku  (ypaBHeHHUE  DUHINTEHHA  AJd
doToapdexra, mnepBbld U BTOpoM mocTynarel bopa, mnpuHUUI
COOTHOILIEHHsI HeomnpeaenéHHocTeil ['elizenOepra, 3aKOHbBI COXpaHEHUs
3apsiIOBOTO U MACCOBOTO YMCENl U SHEPTUU B SIAEPHBIX PEAKLMIX, 3aKOH
pPaZAMOaKTUBHOTO pacmnaaa);

OMUCHIBATh (PU3NUECKUE TPOLECChl M SIBJICHUS, HWCIOJIb3YS BEITUYMHBI:
HaMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIHAN 3JIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh IMOTEHLHAJIOB, JJICKTPOJABWKYINAS CUJA, HMHIYKIUS
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AMIeEpa, WHIYKTUBHOCTb,
ANEKTPOABMXKYIIAS CHUJIa CAMOWHAYKIIUM, HSHEPrusi MarHUTHOIO IOJIsS
MPOBOJAHUKA C TOKOM, PEISATUBUCTCKUN HUMITYJIbC, TMOJHAsT SHEPrus,
DHEPTrUs TIOKOS CBOOOJHOW 4YaCTHUIBI, DHEPTUs M HUMIIYJIbC (HOTOHA,
MacCOBO€ YHCIIO U 3apsAll AlIpa, SHEPTHSI CBA3U SIpa;

OOBSACHATh  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKUX  SBJICHHM:
ANEKTPOMArHUTHASI MHIYKIIUSI, CAMOUHIYKIIUSI, pe€30HAHC, HHTEep(DepeHITus
BOJNH, Judpakius, JUCHEPCHs, TOJHOE BHYTPEHHEE OTpakKeHHE,
dboroanekTpudeckuii 3¢pdext (dhororddekrt), anpda- u Oera-pacrajbl
saep, ramMMma-usiydeHue sjep, (U3M4YeCKUe MNPUHIUIBI CHEKTPaIbHOIO
aHanu3a u paboThI Ja3epa;

ONpENENATh HANpPABICHUE HMHAYKIUHA MArHUTHOTO TOJISI MPOBOJAHHUKA C
TOKOM, CHJIbI AMIiepa U cuiibl JIopeH1a;

CTPOUTH M300paKeHUe, CO3JaBaAEMOE MJIOCKUM 3€PKajIoM, TOHKOW JIMH30M,
U PaCCUUTHIBATH €T0 XapAKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJATralolue aCTPOHOMUYECKUE TOHATHS, TEOPUU U
3aKOHBl JJII aHaimM3a U OOBACHEHHS  (PUUYECKUX  IPOIIECCOB,
MPOUCXOAAIINX B 3BE3MAX, B 3BE3AHBIX CHUCTEMAaxX, B MEKTaJaKTUYECKOU
cpene; ABUKEHUSI HEOECHBIX TeJl, IBOJIIOLNHU 3BE3/] U BeeneHHoi;
MPOBOJUTh HCCICOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEJIMYHUH C
WCIIOJB30BAaHUEM TMPAMBIX HW3MEPEHUW, MPU OTOM KOHCTPYUPOBATh
YCTAHOBKY, (UKCUpOBaTh pPE3yjbTaThl TMOJYYEHHON  3aBUCHMOCTHU



bu3nYecKuX BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
MOTPEIIHOCTe  M3MEpPEHWid, JelaTh  BBIBOABI 10  pe3ysibTaram
UCCJIeI0BAHMS;

NPOBOANTH KOCBEHHBIE HM3MEpPEHHUs (U3MUECKUX BEIHYWH, NPU ITOM
BbIOMpaTh ONTHUMAJIBHBIA METOJ| M3MEPEHUs, OLICHUBATh aOCONIOTHBIE U
OTHOCHUTEJBHBIC MOTPEUTHOCTH MPSMbBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJNUTH OMBITHI IO TPOBEPKE MPEIOKEHHON TUIIOTE3bI: MIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCTIEPUMEHTAIIFHYIO YCTAHOBKY, aHaJTU3UPOBAThH
MOJIy4YE€HHBIE pe3yJbTaThl W JeNaTh BBIBOJ O CTaTyce MpeIIoKEHHON
TUIOTE3bI;

OTKCHIBaTh METO/BI TIOTYyUEHUS HAYYHBIX AaCTPOHOMHUYECKHIX 3HAHUH;
coOJroaTh paBuiia 0E30MacHOr0 TpyJa MPU MPOBEAECHUU UCCIIEIOBAHUI
B paMKax y4eOHOro OJKCIIEpUMEHTa, TMpaKTHKymMa U  ydeOHo-
UCCJIEIOBATENILCKOM W TMPOEKTHOM JIEATETbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00paTOpHOro 000pyAOBaHMUS;

pemaTe pacy€THBIE 3a4a4M C SIBHO 3aJaHHOW W HEABHO 33JaHHOU
¢u3nyecKkoil MOJeNnpl0: Ha OCHOBAHMM aHalIM3a YCJIOBHS BBIOMPATH
bu3nUeckue MoJeNH, OTBEYarolue TpeOOBaHUSM 3aJadyH, MPUMEHSTH
dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJAaThl (PU3MYECKUX TEOpHUi
OpU  WCIONB30BAaHUM MaTEeMAaTHUYECKUX METOJOB  pEIIEHUS 3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAaHMM MMEIOLIUXCS JaHHBIX, aHATU3UPOBAThH
pE3yNbTaThl U KOPPEKTUPOBATH METOJBI PEIICHUs C YYETOM MOTYyUYECHHBIX
pE3yNbTATOB;

pemath KadeCTBEHHBIE 3aJauyd, TPEOyIolIue NPUMEHEHHs 3HAHWA U3
pa3HBIX pa3JeNoB Kypca PU3UKU, a TaKXKe WHTETpallii 3HAHUN U3 IPYTHX
MPEJIMETOB €CTECTBEHHO-HAYYHOT'O IMKJA: BBICTPAWBATH JIOTUYECKYIO
[ENOYKY pacCyKJICHUI ¢ ONIOPO Ha N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PaOOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
¥ TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOIUTH TPUMEPHl BKIAJa POCCHMCKUX W 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAYKHU, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh M OIIEHUBATH MOCIIEICTBUS OBITOBOM M TIPOU3BOACTBEHHOMN
AESITENPHOCTA YeNIOBEKa, CBS3aHHOW ¢ (DM3MUYECKUMHU MPOIECCAMH, C
MO3UINI 3KOJIOTHYECKON 6€30MacHOCTH, MPEACTABICHUH O pallMOHaILHOM
MPUPOONOIb30BAHUN, @ TAKXKE PAa3yMHOM HCIOIb30BAHUU JTOCTHXKEHHM



HAyKd W TEXHOJOTMH JUId JalbHEHIIEro pa3BUTUS YEJIOBEYECKOIO
0O0I1IeCTBA;

MPUMEHSATh pa3IuyHble CrOcoObl paboThl ¢ MHpOpMaLKUE (PU3UYECKOTO
COJIEp)KaHUSI C MKCHOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTHM, MPU ATOM HCHOJIb30BaTh COBPEMEHHbIE MH(DOpPMAIIMOHHBIE
TEXHOJIOTMM Il TOUCKA, MepepabOTKHM U MpPEeAbsBICHUS Y4YeOHOU u
HAy4YHO-TIOMYJISIPHOU MH(MOPMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALNU
uH(pOpMaMKU, MOJIYYEHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPHUTHYECKH
aHaJIM3UpOBaTh  MOJy4YaeMmMyro  HMH(pOpMalMiO M OLEHUBaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaiM3a UCTOYHUKA MH(POPMALIUU;

MPOSBIISATH OpraHu3alMOHHbIE U NI03HABATEIIbHBIC YMEHUs
CaMOCTOSITENIFHOTO ~ MPUOOPETEeHUsT HOBBIX 3HAHUW B  Ipolecce
BBINOJIHEHUS [TPOEKTHBIX U YUEOHO-UCCIIEA0BATEIbCKUX padoT;

paboTaTh B TpyHIe€ C HCIOIHEHUEM pPAa3jIMYHbIX COLMAIBHBIX PpOJei,
IUIAaHUPOBATH PA0OTy TPYyNIbl, PALIMOHAIBLHO PACIPEAETATh AEATEIbHOCTD
B HECTAaHJAPTHBIX CUTYyalHsAX, aJ€KBATHO OLICHUBATh BKJIAJl KAXKIOTO M3
YYaCTHUKOB T'PYMIIbI B pELIEHUE pacCMaTpUBAaEMO PoOIeMbl;

MPOSIBIISITH MOTUBALIMIO K Oyayuiell nmpodecCuoHaIbHON AESITeIbHOCTH 1O
CHENUATIBHOCTSIM (DU3UKO-TEXHUYECKOTO TTPOQuIs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Kontpoasubie | IlpakTudyecku
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThl
pecypchl
Pazaen 1. HAYYHBIA METO/ ITO3HAHUS ITIPUPOIbI
1.1 Hayunbiit MeTo1 mo3HAHUS ITPUPOIBI 6 bubmorexa HOK
' Y A PHpoA https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Paznen 2. MEXAHUKA
bubnuorexa [JOK
2.1 Kuremarnka 10 ! https://m.edsoo.ru/f16b68d7
bubmnorexa [IOK
22 Huramiica 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
2.3 Cratuia TBEpAOTO TENA > 2 https://m.edsoo.ru/f16b68d7
but6mmoreka [JOK
2.4 3aKOHBI COXPAHEHMS B MEXaHUKE 10 1 httns://m.edsoo.rw/f16b68dT
Hroro no pazgeny 35

Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUNHAMUKA

3.1 OCHOBBI MOJIEKYIISIPHOKUHETHYECKOU TEOPUU 15 1 bubmmorexa HOK
: YILIp p https://m.eds00.ru/f16b68d7
b K
3.2 Tepmoaunamuka. TerioBbie MalTuHbI 20 1 nommorexa 110

https://m.edsoo.ru/f16b68d7




13 ArperatHble cocTosiHus BemecTBa. Da3oBeie 14 1 bubnuorexa [JOK
' HEPEX OB https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [{OK
41 DIIEKTPHHILCKOE M071E 24 ! https://m.edsoo.ru/f16b68d7
. . bubmuorexa [JOK
4.2 ITOCTOSIHHBIN PTEKTPUIECKUN TOK 24 1 hits://m.edsoo ru/fl6b68d7
butmmoreka [JOK
4.3 ToKH B pasIIHEIX cpesiax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Pazznen 5. PUSHUYECKH TIPAKTUKYM
. bubnuorexa [JOK
> PHIHHCCKHH NIPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
but6mmoreka [JOK
Pesepsrioe Bpems 10 2 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 11 16




11 KIIACC

Kosnn4yectBo 4yacos DJICKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Paznea 1. 9JIEKTPOJINHAMUKA
bubmuoreka [JOK
I MarruHoe nose 14 https://m.eds00.ru/39859¢f1
bu6nuoreka [JOK
12 DMEKTPOMATHHTHA HH KIS 13 ! https://m.edso00.1ru/39859¢f1
Hroro no pazneny 27
Pa3nea 2. KOJIEBAHUSA U BOJIHbBI
bubnunoreka [JOK
2.1 Mexanuueckue KoyeOaHus 10 hits://m.edsoo ru/39859ef]
but6mmoreka [{OK
2.2 DNeKTpOMarHuTHBIE KOJIeOaHUs 15 1 hits://m.edsoo. r/39859ef]
)3 MexaHu4eCcKre U AIEKTPOMATrHUTHBIE 10 | bubnmnoreka [JOK
' BOJIHBI https://m.edso00.1ru/39859¢f1
bu6nuoreka [JOK
24 Ok 25 ! https://m.edso0.ru/39859¢f1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CIHEIIUAJIBHOM TEOPUHA OTHOCUTEJIBHOCTH
bubnuoreka [JOK
31 Ocross CTO > https://m.edso0.ru/39859¢f1
Hroro no pazgeny 5




Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
4.1 KopnyckynsipHO-BOJIHOBOM Tyaiu3m 15 httos://m.edsoo.r/39859ef1
but6mmoreka [JOK
4.2 Pusnica aroma . https://m.eds00.ru/39859¢f1
43 ®du3nka aTOMHOIO s1pa U 3JIEMEHTApHBIX 5 bubnuoreka [{IOK
' YaCTHIL https://m.eds00.1u/39859¢f1
Hroro no pazgeny 25

Paznesa S. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UNKHU

but6mmoreka [{OK
5.1 DneMEeHTHl aCTPOHOMUU U aCTPOPU3UKU 12 hitos://m.edsoo.r/39859ef]
Hroro no pazgeny 12
Pazzea 6. PU3UNUECKUAN MPAKTUKYM
. bubmuoreka [JOK
6.1 Dusieckiit IpaKTHiyM 16 16 https://m.eds00.1ru/39859¢f1
Hroro no paszneny 16
Paznea 7. OBOBIIAIOIIEE IOBTOPEHHUE
Cuctemaru3anys 1 00001IeHNEe
71 IIPEIMETHOTO COAEP KAHUS U OIbITa 15 bu6mmotexa [IOK
. NEeSATEeIbHOCTH, MPUOOPETEHHOTO MIPHU https://m.edso00.1ru/39859¢f1
n3yueHuu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
PesepBHOE Bpems 10 bubmmorera [IOK

https://m.edsoo.ru/39859¢f1
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KourpoJusbnsie | IIpakTuyecku
n/n Bcero H3y4eHusi | oOpa3oBaTeJibHbIE
padoTsbI e padoThbl
pecypchl
) ®dwusuka — pyHIaMeHTaTbHAS HAyKa O | 01.09.25 bubnmoreka [JOK
pHUpOJIE o https://m.edsoo.ru/1beef346
5 Hayunsiii MeTOA IO3HAHUSA U METOJIBI | 02.09.25 bubnuoreka [IOK
UCCIeTOBaHMs (PU3UIECKUX SIBICHHMA https://m.edsoo.ru/3a7fde29
DKCIEpUMEHT U TEOPHS B MPOolLIecce 03.09.25
3 [MO3HaHUA npupoasl. Habmroneune u 1 bubmmorexa ITOK
PHPOAHL. https://m.edsoo0.ru/34¢49931
AKCIIEPUMEHT B (hU3HKE
4 Crioco6b1 u3MepeHus: GU3NIECKUX | 04.09.25 bubnuorexa [JOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOCOIIOTHAs ¥ OTHOCUTENbHAS 05.09.25
5 MOTPEIIHOCTH U3MEPEHUI PU3NIECKUX 1 bubamorexa TIOK
P P https://m.edsoo.ru/7f18fda3
BEJINYUH
MopenupoBanue B pusuke. Poiab u 08.09.25
6 MecTO QHU3UKH B (POPMUPOBAHUH 1 bu6mmoreka [IOK
COBPEMEHHOW HayYHOW KapTHHBI MUPA, https://m.edsoo.ru/eabbded1
B IIPAKTUYECKOM AEATEIbHOCTH JIIOAEH
Mexanuueckoe aBuxeHue. Cucrema 09.09.25
. orcueta. OTHOCHUTEITLHOCTD 1 bubnuoreka [JOK
MEXaHU4eCKOro ABrkeHus. [Ipsmas u https://m.edsoo.ru/e9a52{02
oOpaTHas 3a/1a4yu MEXaHUKU
8 Panuyc-BekTop MaTepuaabHONW TOUKH, 1 10.09.25 bu6mmoreka [IOK




€ro MPOEKIUN Ha OCH KOOPJIHHAT.
Tpaekropus. [lepemenienue.
CxkopocTts. Mx npoekuuu Ha ocu
KOOpJMHAT

https://m.edsoo.ru/30a108a5

LleHTpOCTpEMUTENBHOE U TTOTHOE
YCKOpEHHE

PaBHOMEpHOE npsIMOIIMHEWHOE 11.09.25
9 nsuxenue. I'papuueckoe onucanue bubnmoreka [JOK
PaBHOMEPHOTO MPAMOJUHEITHOTO https://m.eds00.ru/89ba7190
JBUKEHUS
10 CrnoxeHue mepeMenIeHud U CKOPOCTEH. 12.09.25 bubnmnoreka [JOK
Pemenue 3amau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE nBUKEHUE. 15.09.25
1 MrHoBeHHasi CKOPOCTh. Y CKOPEHHUE. bubnmnorexa [JOK
[IpamosiMHENHOE NBUKEHUE C https://m.edsoo.ru/a99549a7
MTOCTOSITHHBIM YCKOPEHUEM
I'padmyeckoe onmcanue 16.09.25
12 MPSMOJIMHEMHOTO JIBUKEHUS C bubmorexa HOK
P . https://m.edso0o.ru/b7560bbf
MMOCTOSIHHBIM YCKOPEHUEM
CBobOoHOE TazieHne. Y CKOpeHue 17.09.25
13 CBOOOJHOTrO HaJeHus. 3aBUCUMOCTD but6mmoreka [JOK
KOOpIHUHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109¢
BPEMEHH U UX rpauKu
14 JIBroxeHue Tema, OpOIEeHHOTO MO/ 18.09.25 bubnuorexa [JOK
YIJIOM K TOPHU30HTY https://m.edsoo.ru/71cbb4£5
Kpuonuneiinoe npmxenue. [[Brmxenue 19.09.25
10 OKPY>KHOCTH. YTJIOBasi U JIUHEHHAS
but6mmoreka [{OK
15 ckopocTs. [lepuon u vacrora.

https://m.edso0.1ru/33196fbe




16 KoHnTponbHas pabora 1mo Teme 22.09.25 bubmuorexa [JOK
"KunemaTtuka" https://m.edsoo.ru/1242{32¢
[TepBerit 3akon HproToHa. 23.09.25
17 WNHueprimanbHbIe CHCTEMBI OTCUETA. bubnmoreka [JOK
[Tpunumun otHocuTenbHOCTH [ anues. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble CUCTEMBI OTCUETA
13 Cuna. PaBHOAEHCTBYIOIIAs CHJIa. 24.09.25 bubnmnorexa [JOK
Bropoii 3akon Herotrona. Macca https://m.edsoo.ru/141d3837
19 B3aumopeiictBue Ten. TpeTuit 3akoH 25.09.25 bu6nunoreka [JOK
HrroTona https://m.edsoo.ru/57dba505
IIpuHIMn cynepno3uiiuy Cuil. 26.09.25
20 P:I_HCHI/IG 3ay aqua MPUMEHEHUE bubmorexa HOK
A P https://m.edsoo.ru/bdf997b
3akoHOB HproTOHA
3aKOH BCEMHUPHOTO TATOTEHUS. 29.09.25
21 DKBHUBAJICHTHOCTh T'PABUTALIMOHHOMN U bubmorexa [TOK
N p . https://m.edsoo.ru/9aba2b0a
MHEPTHOU MaccChl
” Cuiia TSKECTH ¥ YCKOpEHHe 30.09.25 bubnmorexa [JOK
CBOOOJTHOTO TIAZICHUS https://m.eds00.ru/22757f26
JIBrkeHne HeOECHBIX Te U UX
7 HCKYCCTBEHHBIX CITyTHHUKOB. [lepBas 01.10.25 bu6muoreka [IOK
KOCMHYECKast CKOPOCTh. 3aKOHBI I https://m.edsoo.ru/1 1abfa0a
Kennepa
Cuna octu. 3akoH ['yka. Bec
24 una ynpyroctu. 3akoH ['yk 02.10.25 bubnmnorexa [JOK
Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BuabI cuin bu6mmoteka [IOK
25 TpeHus. J{BUKEHHUE B XKUAKOCTH U rase 03.10.25 https://m.edsoo.ru/1fa86499
C YYETOM CHIJIBI COIPOTUBIICHHS CPEIbI https://m.edso0o.ru/2¢b29676
26 Jasnenue. ['unpocraTuueckoe 06.10.25 but6mmoreka [JOK




napinenue. Cuiia Apxumena

https://m.edsoo.ru/a28aa7ad

AOGCOJIFOTHO TBEPJIOE TEIIO. 07.10.25 but6mmoreka [{OK
[ToctynaTtenbHoe U BpaliaTeiabHOE bubnunoreka [IOK
27 JIBUKEHUE TBEPIOIO Tella https://m.edsoo.ru/2b95d57¢
MOMEHT CHJIBI OTHOCHTEIBHO OCH bubnuoreka [JOK
BpamieHus. I11e4o cuib https://m.edsoo0.ru/653d3459
CrnoxxeHue Cuil, IPUIOKEHHBIX K 08.10.25
73 TBepAOMy Teiy. LleHnTp Tspkectu Tena. bu6mmoreka [IOK
YcnoBus paBHOBECUS TBEPAOTO TENA. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBecHs
09.10.25 bubnuoreka [JOK
29 Pemenne 3amau
s https://m.edsoo.ru/dc1caac0
3031 Konrponbnas padora o reme 10.10.25 bu6mmorexa [IOK
"Ilnnamuka. Ctathka TBEpAoOro tema" https://m.edsoo.ru/9f5a574c
NMiynsc MaTepraIbHON TOYKH, 13.10.25
CUCTEMBbI MaTepUabHbIX TOUeK. L{eHTp bu6nuoreka [JOK
32
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema 0 IBM>KEHHUH IIEHTPA Mace
Nmnynbe cuibl 1 ©U3BMEHEHUE UMITYJIbCA 14.10.25
33 Tena. 3aKOH COXpaHEHMsI UMITyJIbca bubmmorexa TIOK
' P Y ' https://m.edsoo.ru/13f0a221
PeakTuBHOE ABMKEHUE
MOMEHT UMITyJIbCa MaTepPHATbHOMN 15.10.25
14 Touku. IIpencrasienue o coxpaHeHun bu6muoteka [IOK
MOMEHTA UMIIYJIbCA B LEHTPAIBHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
15 PeLLCHIe St 16.10.25 bubnuoreka [JOK
A https://m.edsoo.ru/f7706d63
36 PaboTa cuibl Ha MaJIOM U Ha KOHCYHOM 17.10.25 bubmoreka [JOK




nepemenieHuu. I'papuueckoe
MIPEACTaBICHHE Pa0OTHI CHUITHI.
MoIIHOCTh CHIIBI

https://m.eds00.ru/913974c7

Kunernueckas sneprus. Teopema 00 20.10.25
. bubnuorexa [JOK
37 W3MEHEHUU KHHETHYECKOW SHEPTUH
. https://m.edsoo.ru/9a5e2e74
MarepuatbHOU TOUKH
[ToreHManbHBIE U HEMMOTEHIIMAIbHBIE 21.10.25
bu6nmoreka [{OK
38 cwibl. [loTeHIManpHas YHEPIUsL.
https://m.edsoo.ru/554bafcc
Bropas kocMuueckast CKOpocThb
Tpetbst kKocMuueckast ckopocTb. CBs3b 22.10.25
paboThl HEMOTEHIIUATBHBIX CHJI C
. bubnuoreka [JOK
39 M3MEHEHUEM MEXaHWYECKOU SHEepruu
https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHECHUS
MEXaHUYECKON IHEPTUn
VYipyrue u Heynpyrue CTOJIKHOBEHHS. 23.10.25
40 VYpaBHeHue bepHyu g uacaabHOM Bubmuorexa LJOK
P pHy https://m.edsoo.ru/f30f43b6
KUIKOCTH
41 KonrtpomnsHas padota no Teme "3aKoHbI 24.10.25 bubmuoreka IJTOK
COXpaHEHUsl B MeXaHuKe" https://m.edsoo.ru/474e7c4a
PazBuTune npeacraBieHuii o npupoie 03.11.25
but6mmoreka [{OK
42 termnoTbl. OcHOBHBIE NonoxeHuss MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. BpoyHoBckoe nBrKeHNE
Crpoenue raz000pa3HbIX, )KUJIKUX U
43 TBEPABIX TEJI. XapakTep ABUKEHUS U 05.11.25 Bubmaoteka LOK
P L PAKTEP o https://m.edsoo.ru/c44d02¢e2
B3aUMOJICHCTBUS YaCTHI] BEIICCTBA
Macca u pazMepsl MOJIEKYJT (AaTOMOB). Eus OK
44 KomnuectBo BemectBa. [locTosiHHas 06.11.25 nomorexa L

ABorazipo

https://m.edsoo.ru/c5b72ab7




Temmnepatypa. TernoBoe paBHOBecHeE.

bubnmoreka [IOK

45 07.11.25
IlIxama Ienbcus https://m.eds00.ru/0070d493
but6mmoreka [{OK
46 Pemenne 3amau 10.11.25
& https://m.edsoo.ru/1531abas
11.11.25 but6mmoreka [{OK
47 WaeanbHblii ra3. I'a30BbIe 3aKOHBI
a https://m.edsoo.ru/1deb2367
43 VYpasuenue Meneneena-Kiamnelpona. 12.11.25 bubnuorexa [JOK
Pemtenue 3amau https://m.edsoo.ru/8d12¢328
49 AOcoroTHas Temreparypa. 3aKoH 13.11.25 bubnmorexa [JOK
JanpToHa https://m.edsoo.ru/14¢02d1f
50 W3omporneccsl B uAeaIbHOM rase ¢ 14.11.25 bu6mmorexa [IOK
MOCTOSIHHBIM KOJIMYECTBOM BEIIICCTBA https://m.edsoo.ru/68878d51
I'padmaeckoe mpencraBiIcHUE 17.11.25
51 H30IIPOLIECCOB: U30TEPMa, H30X0pa bubmmorera [IOK
p ' pMa, pa, https://m.edsoo.ru/1344327b
n3zobapa
18.11.25 bubnuoreka [JOK
52 OcnoBHoe ypaBHeHHe MKT
yp https://m.edso00.1ru/c8094721
19.11.25
53 Pemenwne 3amau bubmmorexa HOK
https://m.edsoo.ru/10265a05
CBsi3p aOCOIOTHOM TeMIIepaTyphbl 20.11.25
TEPMOJAMHAMHUYECKON CUCTEMBI CO
54 CpeaHel KUHETUYECKON YHEpPTUe https://m.edsoo.ru/c38af875
MOCTYMATEIHLHOTO TEIIOBOTO
JBHKECHHUS €€ YaCTHI]
55 O06o00mmenue 1 cucTeMaTH3aIis 3HaHUH 21.11.25 bubmmoreka [IOK
o teme "OcuoBel MKT" https://m.edsoo.ru/09d12fd8
56 KonrponbHas padora no reme 24.11.25 bu6nuoreka [IOK

"OcnoBsr MKT"

https://m.edsoo.ru/13adad59




TepmoauHaMmuueckas cucTema.
3agaHve BHEIHUX ycinoBul quis T/]
CUCTEeMbl. BHelHue 1 BHYTpeHHHE

25.11.25

but6mmoreka [JOK
57 napameTpsbl. [TapameTpsl T/] cuctemsl
pametp p pot T/L https://m.edsoo.ru/5f8d38a3
KaK Cpe/IHME 3HAUCHUS BEJIUYHH,
OTHUCHIBAIONIUX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE
HyneBoe Hayano TepMOJIUHAMHUKH. 26.11.25
58 Camomnpown3BosbHas penakcanus T/ bubmorexa [IOK
P P . https://m.edsoo.ru/8ec512{0
CUCTEMBI K TEIUIOBOMY PABHOBECHIO
Mopenb naeanbHOro rasa B 27.11.25
59 TEPMOJIMHAMUKE. Y CIIOBUSA bubmmorexa [TOK
pMOZL Tl https://m.eds00.ru/29355001
MPUMEHUMOCTHU 3TOM MOJIETH
VYpaBHenne MeHnaeneesa-Knanelipona 28.11.25
60 U BBIpaKEHUE IS BHYTPEHHEH bubmorexa LHOK
p yIp https://m.edsoo.ru/bal178d0
SHEPTUH
BeIpaxxenue miis BHyTpEHHEN SHEPTUU
61 OJTHOATOMHOTO HJI€aJILHOIO rasa. 01.12.25 bubmuoreka [JOK
KBa3ucrarnueckue u HeCTaTUYECKUE o https://m.edsoo.ru/ac5cac15
MPOLECCHI
OnemeHTapHas paboTa B 02.12.25
2 TepMOJUHAMUKE. Brruucienne paboTbl bubnuoreka [IOK
no rpaduKy mporecca Ha pV- https://m.edsoo.ru/741d5738
TuarpaMme
Temnmonepenaya kak crnoco0 N3MEHEHUS 03.12.25
63 BHyTpeHHe# sHeprun TJI cucteMsl 6e3 bubmmorera [JOK
yTP P https://m.edsoo.ru/3d734561
COBEpILIEHHS PabOTHI
64 KonBexkuus, TenionpoBoAHOCTb, 04.12.25 bubnmnorexa [JOK




HA3Ty4YEHHE https://m.edsoo.ru/157b54cd
KomnuectBo Temnotsl. TemmoéMKoCcTh 05.12.25
65 Tena. Y IenbHas U MOJIsIpHAst bubmuoreka [JOK
TEIIOEMKOCTH BelllecTBa. Y AeJIbHAS https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHUS TOTLIMBA
66 Pacuér koauuecTBa TEIIOTHI IpU 08.12.25 bubmmorexa [IOK
Teruionepeayde https://m.edsoo.ru/1db5Sad4e
67 [Tonsitre 06 aguadbaTHOM mporecce. 09.12.25 bubnuoreka [{OK
I1epBbIil 3aKOH TEPMOAUHAMUKU https://m.edsoo.ru/d8098824
KonuuecTBo TeminoTel u paboTa Kak
68 MEpbI U3MEHEHHS] BHYTPEHHEN YHEPTUU 10.12.25 buomorexa HOK
P yTP P . https://m.edsoo.ru/b047alcd
T/l cucteMsl
BTopoii 3ak0H TepMOJIMHAMUKY 1JIsI 11.12.25
69 PAaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka [{IOK
nporieccoB. HeobparumocTthb https://m.edsoo.ru/c6f4f464
MIPUPOJHBIX MIPOLIECCOB
70 [IpuHIMIIBI AEHCTBHS TEIIIOBBIX 12.12.25 bubmuoreka [JOK
mammH. KITJ] https://m.edsoo.ru/2¢945513
71 MaxkcumansHoe 3HaueHue KIT. [{ukr 15.12.25 bubmuoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9
16.12.25
72 Pemenue 3amau bubmorexa LHOK
https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHUE aCTICKThI 17.12.25
7 HCIIOJIb30BAaHUSI TEIUJIOBBIX JIBUTATEIICH. bubmuoreka [JOK
TeruioBoe 3arpsi3HEHNE OKPYKaroLen https://m.edsoo.ru/9867aaa7
cpeasl
18.12.25 b
74 Pemnrenue 3amau n6mrotexa LIOK

https://m.edsoo.ru/c8c70432




O060011IeHEe 1 cucTeMaTH3alus 3HaHui 19.12.25
75 o teMe "TepmoanHamuka. TemnoBele bubmmorexa LIOK
" p ' https://m.eds00.1u/28d62b3f
MAaIIHBI
KonTtponbhas pabora mo teme 22.12.25
76 "TepmoanHaMuka. TeIUIoBeIe Brbmrorexa HHOK
p " ) https://m.edsoo.ru/1b6e26¢5
MAaIIHE]
[TapooGpazoBanue U KOHICHCAITHS. 23.12.25
bu6nmoreka [{OK
77 Ucnapenue u kunexnue. Y nejbHas
https://m.edsoo.ru/6f8e6777
TEIJI0Ta MapooOpa3oOBaHMs
Haceiennbie ¥ HEHACHIIICHHBIE MAPHI.
KauecTBeHHas 3aBUCUMOCTD
IUIOTHOCTH U JaBJIEHUS HACBIIIIEHHOTO
73 rapa oT TeMIiepaTyphbl, UX 24.12.25 bubnmoreka [JOK
HE3aBHCUMOCTBH OT 00BbEMA o https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMITepaTyphbl KUTICHUSI OT JaBJICHUS B
JKUIKOCTH
79 Brnaxxnocts Bo3myxa. AGCOTIOTHAS U 05 12,25 bu6muoreka [IOK
OTHOCHUTEIbHAS BIaKHOCTb o https://m.edsoo.ru/30ebbb79
bubnuoreka [JOK
80 Pemenue 3amau 26.12.25
A https://m.edsoo.ru/18e95ff3
Teépnoe Teno. Kpucrammueckue u
81 amopdHbIe Tesna. AHU30TPONHS 29.12.25 bubmorexa HOK
? ' P o https://m.eds00.ru/20a88a03
CBOMCTB KpUCTAJIIOB
[1naBneHue u KpucTaiu3aIusl. Bus OK
82 VY neapHas TEILIOTA IJIaBICHU. 30.12.25 ubmaorexa L
https://m.edsoo.ru/6ee91e9f
Cybmumarnus
83 Hedopmaruu TBEpIOTO TENA. 12.01.26 bub6nuoreka [IOK




Pactsixenue u cxxatue. Cnpur. Moaynb
IOnra. [Ipenen ynpyrux nedopmaruii

https://m.edsoo.ru/dalaabl0

TernnoBoe pacuiMpeHne XKUIKOCTEN U

R bubnmoreka [JOK
84 TBEPABIX T€N. AHTAPMOHHU3M TEIJIOBBIX 13.01.26
PA . P https://m.edsoo.ru/7baSedf2
KOJIeOaHMI YacTHIl BEIIECTBA

25 ITpeoOpaszoBanue 3Heprun B (ha30BBIX 14.01.26 bubmmorexa [IOK
nepexoaax A https://m.eds00.ru/97a0672f

bubmuoreka [JOK

86 VYpaBHEeHME TEIUIOBOTO OanaHca 15.01.26

p https://m.edsoo.ru/ab1521fb
87 Pemenue 3anau 16.01.26 bu6morexa TIOK
https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.

28 Kanunnspueie snenus. JlaBinenue mosa 19.01.96 bu6nmoreka [{OK
UCKPHUBJIEHHOM TOBEPXHOCTHIO o https://m.edsoo.ru/b42f1£97
xuakoctu. @opmyna Jlamnaca
O06o0muieHre 1 cucTeMaTH3alys 3HaHUH

) bubnuoreka [JOK
89 1o TeMe "ArperaTHble COCTOSIHUSA 20.01.26
" https://m.edsoo0.ru/0b52575¢
BemecTsa. Ma3oBbIe MEPEXOBI
KonTponbhas pabota mo Teme
90 "ArperaTtHble COCTOSIHUS BEIIECTBA 21.01.26 bubmmorera [JOK
P | ' o https://m.edsoo.ru/7dc2a739
®da30BbIE IEPEXOABI
DnekTpu3anys Tel U €€ MPOsIBICHMUS.

91 OnexTpuueckuil 3apsa. JBa Buna 99.01.26 bu6nunoreka [IOK
JJIEKTpUUECKUX 3apsaoB. [IpoBoaHuky, N https://m.edsoo.ru/1aff445f
JURJIEKTPUKHU U TIOJIYITPOBOTHUKHI
DneMeHTapHbIA SJEKTPUUECKUN 3apsil.

bu6
92 3aKOH COXpaHEHHUS JIEKTPUUECKOTO 23.01.26 nomotexa HOK

3apsiaa

https://m.edsoo.ru/f49afd24




B3anmopeiictBue 3apsaaoB. Touednsie

bubnmoreka [IOK

93 26.01.26
3apsiabl. 3akoH Kynona https://m.edso0.ru/445b7746
but6mmoreka [{OK
94 Pemrenne 3anau 27.01.26 https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Dnekrpuyeckoe noise. Ero neiictBue Ha 28.01.26 bubnmnorexa [JOK
DIICKTPUUECKHE 3aPSIIIbI R https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB 251EKTPUYECKOTO
96 nostst. [IpoOubIii 3apsa. Jlnaum 29.01.26 bu6muoteka [IOK
HaIpPsHKEHHOCTH DJIEKTPUYECKOTO TTOJIS. N https://m.edsoo.ru/3dac6957
OnHOPOAHOE FNEKTPUUECKOE MOJIe
IToTeHIMAIBLHOCTE BuG 1OK
noIMoTeKa
.P 30.01.26
97 3NEKTPOCTATUYECKOTO MoJsi. Pa3HOCTh hits://m.edsoo r/8002 1447
MIOTEHI[MAJIOB U HAIIPSKEHUE
[ToTenmanpHast YHEPTUS 3apsiia B
98 anekTpocrarnyeckoM mnose. [lorennnan 02.02.26 bubmmorexa HOK
P ) H o https://m.edsoo.ru/af5fa389
ANEKTPOCTATUUECKOTO OIS
CBs13b HANPSHKEHHOCTH TIOJIS U 03.02.26
99 A3HOCTH MOTEHIIMAJIOB IS bubmmorexa [JOK
P H . https://m.edsoo.ru/df7a6838
AIEKTPOCTATUYECKOTO OIS
100 [TpuHLIMI cynepno3uLU 04.02.26 bu6muoreka [IOK
BIEKTPUYECKHUX TMONEN https://m.edsoo.ru/Ocfedab6e
05.02.26 bubnuoreka [JOK
101 Pemenue 3anau
A https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsna. [lone 06.02.26 bubmuoreka [JOK
PaBHOMEPHO 3apsHKEHHOU Cephl https://m.edsoo.1ru/b297b5¢3
103 [Tone paBHOMEPHO 3apsHKEHHOTO MO 09.02.26 bu6muoreka [IOK

00bEéMy mapa. [lose paBHOMEpPHO

https://m.edsoo.ru/f7a665¢ee




3ap;1>1<eHH0171 OECKOHEYHOH IIIOCKOCTH

[IpoBOHHKY B AJIEKTPOCTATUYECKOM

bu6nuoreka [JOK

104 10.02.26
rosie. Y CJI0BUE PAaBHOBECHS 3aps0B https://m.edsoo.ru/32405eab
105 JIM3IEKTPUKH U NTOJIyIIPOBOIHUKH B 11.02.26 bu6muoreka [IOK
3IIEKTPOCTATHYECKOM II0JIE https://m.edsoo.ru/060ebab5
Konzaencarop. D1eKTpoEMKOCTb 12.02.26
106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD bubmmorexa [JOK
A pa- P https://m.edso0.ru/845b4173
IJIOCKOTO KOHAEHcaTopa
107 [TapamiensHOE coequHEHNE 13.02.26 bubmuoreka [IOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce?
108 IlocnegoBarenbHOE COeAUHCHHUE 16.02.26 but6mmoreka [{OK
KOHJIEHCATOPOB https://m.edsoo.ru/1€992920
109 DHeprus 3apsHKEHHOTO KOHIIEHCATOPa 17.02.26 bubmmorexa TIOK
P p A P https://m.edsoo.ru/73a34f18
18.02.26 but6mmoreka [JOK
110 Pemenue 3anau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.1u/27434040
11 JIBM>KeH1e 3apsKEHHOM YacTHUIlbl B 19.02.26 bu6mmoteka [IOK
OJHOPOIHOM DJIEKTPUIECKOM II0JIE https://m.edsoo.ru/8341d6ac
112 Permrenne 3amau 20.02.26
113 O060061IeHre U cucTeMaTu3alus 3HaHuH 24.02.26 Bubmoreka IIOK
o TeMe "DIeKTpudeckoe nose" https://m.edsoo0.ru/5752603f
114 KonTtponbhas pabora mo teme 25.02.26 bubnuorexa [JOK
"Onexrpuueckoe noiue" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTosHHBIN TOK. Y ClOBHS 26.02.26
but6mmoreka [{OK
115 CYIIECTBOBAHUS MOCTOSHHOTO

QJICKTPHUYCCKOI'O TOKa

https://m.eds00.1ru/233311b5




27.02.26 but6mmoreka [JOK
116 Uctounuku toka. Hanpsoxkenne u 3/1C htps-//m.cdsoo /083921 15
117 3akoH OMa 111 yJacTKa LEIH. 02.03.26 bubmuoteka [IOK
DJIEKTPUYECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBHCUMOCTb CONPOTUBIICHHUS 03.03.26
118 OJHOPOJHOTO TPOBOJHUKA OT €TO bub6nmorexa [IOK
JUIMHBI U TUJIOLIAAU IMONIEPEYHOTO https://m.edsoo.ru/95fcdf51
CeUeHus
119 VY nenpbHOE CONMPOTHBIICHNE BEIIIECTBA. 04.03.26 bubnuoreka [JOK
Pemnrenue 3anau https://m.eds00.ru/437£8300
120 [TocnenoBarensHOE, MapaieibHOE, 05.03.26 bubnuoreka [JOK
CMEILIAaHHOE COCIMHEHUE IIPOBOHUKOB https://m.edsoo.ru/236f7¢07
121 Pacu€r pa3BeTBIEHHBIX 2IEKTPUUECKUX 06.03.26 bu6muoteka [IOK
nenei. [IpaBuna Kupxroga https://m.edsoo.ru/1794cf37
09.03.26 but6mmoreka [JOK
122 P
CIICHHE 311 https://m.edsoo0.ru/3881b469
123 Pabota snekrpuueckoro Toka. 3aKoH 10.03.26 bu6muoreka [IOK
Jxoyna —Jlenua https://m.edsoo.ru/a3605¢c5¢
11.03.26 bubnuoreka [JOK
124 Pemenue 3amau
A https://m.eds00.1u/6761bfOf
MOIIHOCTE 3IEKTPUYECKOrO TOKA. 12.03.26
125 TemuoBast MOLIHOCTb, BbIEIsAEMAst HA bubmmorexa LIOK
Hl » BRI https://m.edso00.1ru/99750a6f
pesucrope
13.03.26 bubnuoreka [JOK
126 Pemenue 3anau
A https://m.edsoo.ru/eb72fc24
127 O/1C 1 BHyTpeHHEE CONPOTUBIICHUE 16.03.26 bubnuorexa [JOK
HCTOYHHMKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa Jy1sl MOJTHOM (3aMKHYTOM ) 17.03.26 bubnuoreka [{OK




SHGKTqueCKOﬁ (8058

https://m.edsoo.ru/221{40fb

129 Pelenie sanad 18.03.26 bubnuotexa [JOK
a https://m.eds00.1u/3580b679
but6mmoreka [JOK
19.03.26
130 MoUHOCTS HCTOHNKE TOKA https://m.edsoo.ru/a0ae51d8
bubmuoreka [JOK
131 K 20.03.26
3 OPOTKOE SaMBIKAHIE https://m.eds00.ru/546£5632
K
132 OHJICHCATOP B LIEMU MOCTOSHHOTO 30.03.26 bubnmnorexa [JOK
TOKa https://m.edsoo.ru/35368f3¢
bu6nuoreka [JOK
133 P 31.03.26
CHICHHE 3alat https://m.edsoo.ru/4410cef0
134 Pemenue 3aﬂatvl o T'eMe "I[TocTostHHBII 01.04.26 bubnuoreka [JOK
DIIEKTPUUECKUHN TOK https://m.edsoo.ru/a7340a29
135 Pemenne 3agau mo Teme "IlocTosIHHBIN 02.04.26 bubnuoreka [JOK
AIIEKTPUYECKHIA TOK" o https://m.eds00.ru/744261b8
P "1 7
136 elIcHUE 3az[atj no teme "IlocTossHHBIN 03.04.26 bu6nmoreka [{OK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O06001IeHNe U CUCTEMATU3AIIMS 3HAHUN 06.04.26
137 1o TeMe "[10CTOSAHHBIN JIEeKTPUIECKHIT bubmmorexa [IOK
" i https://m.edsoo.ru/bfd7a050
TOK
138 Konrponbnas padora nmo reme 07.04.26 bubmumorexa [IOK
"ITocTosiHHBIN AMEeKTpUYeCKUil TOK" https://m.edsoo.ru/1885ddf1
DnexTpuyecKas MpoBOAUMOCTh 08.04.26
139 A3JIMYHBIX BEIIECTB. DJICKTPUICCKHUI bubmorexa HOK
P B ' p https://m.edsoo.ru/da794295
TOK B MeTaji1ax. CBEpXMpOBOAUMOCTD
140 DJNEKTpUYECKUH TOK B pacTBOpax U 09.04.26 bu6muoreka [IOK

pacijiaBax 3JICKTPOJIMTOB. 3aK0OHBI

https://m.edsoo.ru/4b423491




CDapa/:[eﬂ JJI DJICKTPOJIM3a

141 DIIeKTpUIECKHiA TOK B rasax. [nazma 10.04.26 bubmmorexa TIOK
P ’ https://m.eds00.ru/92d92{76
DNEeKTPUYECKUNA TOK B BAKyyMe. 13.04.26 bubnmoreka [JOK
142
Bakyymabie mpubopsI https://m.edsoo.ru/2E+160
143 DNEeKTPUYECKUH TOK B 14.04.26 bu6mmoreka [IOK
MOJIYIIPOBOJHUKAX https://m.edsoo.ru/ab61c660
15.04.26 bu6nmoreka [{OK
144 [TonynpoBoAHUKOBBIE TIPUOOPHI
YHPOBOA PHbOP https://m.eds00.ru/83622200
@uU3HYECKHI IPAKTUKYM 110 TEME 16.04.26
"N3mMepeHune CUibl TOKA U HATIPSKEHUS
B IICTIA TTOCTOSTHHOTO TOKA TPH
TTOMOIITM aHAJIOTOBBIX M IU(POBBIX
145 M3MEPUTENBHBIX MPHOO OB('i')inH bubmmorexa LIOK
" p pHbop . https://m.edsoo.ru/5643ea56
3HAKOMCTBO C LIU(PPOBOI
nabopartopueii 1o ¢pusuke. [Ipumepsl
M3MepeHUs PU3NICCKUX BEITUYHH TIPH
MTOMOIIIN KOMITBIOTEPHBIX JaTYHUKOB"
@uU3HYECKNI MPAKTUKYM IO TEME 17.04.26
146 "N3y4yeHne HepaBHOMEPHOIO bubnmnorexa [JOK
JBYDKEHUS C LEIIBIO ONPENEIECHUS https://m.edsoo.ru/f629215f
MI'HOBEHHOM ckopoctu"
147 Ou3NUECKUl MPAKTUKYM IO TEME 20.04.26 bubnmorexa [JOK

"N3mepeHue yCKOpeHUs Ipu
MPSIMOJTMHEWHOM PaBHOYCKOPEHHOM
NBIDKCHUH 110 HAKJIOHHOHU INTIOCKOCTH"
niu "HccienoBadie 3aBUCUMOCTH
IyTH OT BPEMEHHU NPHU

https://m.eds00.1u/6960b6ef




PaBHOYCKOPEHHOM JBHKECHUU"

148

@u3HYECKHUI MPAKTUKYM IO TEME
"N3mepeHune yCKOpeHHst CBOOOTHOTO
nanenus” win "M3ydenue IBUKeHUS
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

21.04.26

bubmmoreka [{OK
https://m.edsoo.ru/d1ea2402

149

@uU3HYECKUI PAKTUKYM 110 TEME
"N3ydyenue qBUKEHUS Tena 1o
OKPY>KHOCTH C ITOCTOSIHHOM 110 MOJYJIIO
ckopocThro" i "HccnenoBanue
3aBHCUMOCTH MeproJia 0OpaleHus
KOHHUYECKOTO MasiTHUKA OT €ro
napamerpos"”

22.04.26

bubnunoreka [JOK
https://m.edsoo.ru/bef53514

150

@uU3HYECKUI PAKTUKYM 110 TEME
"U3mepenne paBHOICHCTBYIOMIECH CUITBI
TIpY ABIDKEHUH OpycKa Mo HAKJIOHHON
miockocTH" miu "IIpoBepka runoressl
0 HE3aBHCUMOCTH BPEMEHU JABUKECHUS
OpycKa 10 HaKJIOHHOH IJIOCKOCTH Ha
3aJJaHHOE PacCTOSHUE OT €ro Macchl"”

23.04.26

bubnuoreka [JOK
https://m.edsoo.ru/0b34db84

151

@uU3HYECKUI PAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YOPYTOCTH, BOSHUKAIOIIMX B IPYKHUHE
U PE3UHOBOM 00pasiie, OT UX
nepopmarun" nnu "M3yuenue
JBYKEHUS CUCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOH 4epes3 JIETKUN
650K"

24.04.26

bubnuoreka [JOK
https://m.edsoo.ru/b55b81al

152

@uU3HYECKHI IPAKTUKYM II0 TEME
"N3mepenune korpuIrieHTa TpeHus 1o

27.04.26

but6mmoreka [{OK
https://m.edsoo.ru/b83b1607




BEJIMYMHE YIII0BOrO KO PHUIHEeHTa
3aBucuMocTd FTp(N)" nnm
"HccnenoBanue IBUXKEHUS OpycKa 1o
HAaKJIOHHOH IJIOCKOCTHU C MIEPEMEHHBIM
K03 puLreHTOM TpeHus" HiIu
"M3yueHne JBUXKEHUS Ipy3a Ha Baly C
TpeHueM"

153

DU3NYECKUIN TPAKTUKYM T10 TEME
"HccnenoBanue ycaoBUd paBHOBECHS
TBEPJOTO TeJa, UMEIOIIETO OCh
Bpamenus" win "KonctpyupoBanue
KPOHILTEWHOB U PacyET CUIL
ynpyroctu" unu "N3yuenue
YCTOMYMBOCTHU TBEPAOIO TEINA,
HMMEIOIIETO MIOoNaab Onops!"”

28.04.26

but6mmoreka [JOK
https://m.edsoo.ru/4a04f4{7

154

OU3NYECKUI TPAKTUKYM 10 TEME
"U3mepenne ummyJsibca Tesa no
TopMO3HOMY nyTH" Ui "M3mepenue
CHWJIBI TATH, CKOPOCTU MOJIENH
AIIEKTPOMOOMIIS ¥ MOIITHOCTHU CHJIBI
Tarn" win "CpaBHEHHE U3MEHEHUS
UMITYJIbCA TeNla C UMITYJIbCOM CHIIBI"
nn "UccnenoBanue coxpaHeHust
UMITYJIbCA TIPU YIIPYTOM
B3aumoeiicteun" wiu "M3mepenue
KMHETUYECKOW SHEPTUU Tela 10
TOPMO3HOMY ITyTH"

29.04.26

but6mmoreka [{OK
https://m.eds00.1u/856fb28e

155

@uU3HYECKUN PAKTUKYM 110 TEME
"N3yueHne u30TepMUYECKOro

30.04.26

bubnuoreka [JOK
https://m.edsoo.ru/e0fe7e07




mporecca (PeKOMEHI0BaHO
HCIIONTb30BaHue U(PpoBOi
naboparopun)" unn "HUzydenue
M30XOpHOTO nponecca" unu "N3yuenue
n3obapHoro npouecca" uiu "IIpoBepka
YpaBHEHUS COCTOSHUS"

156

PuU3HYECKHUI MPAKTUKYM IO TEME
"M3Mepenue ynenbHOM TermioéMKocTu"
unu "MccnenoBanue mpoiecca
OCTHIBaHUS BeliecTBa" WIH
"HccnenoBanue agnadaTHOro
npouecca" unu "MU3yuenue
B3aUMOCBSI3U YHEPTUHU
MEKMOJIEKYJISIPHOTO B3aUMOICHUCTBUS
U TEMIIEpaTypbl KUTIEHUS )KUIKOCTER"

05.05.26

but6mmoreka [JOK
https://m.edsoo.ru/2f2faa61

157

OU3NYECKUI TPAKTUKYM 10 TEME
"N3yueHne 3akOHOMEPHOCTEN
HCTIApEHUS KUJKOCTER" i
"N3mepeHue yaelbHOM TEII0ThI
maByieHus apaa" win "M3ydyenue
CBOMCTB HAaCBIILIEHHBIX NTapOB" MU
"N3mepenue abCONOTHON BIaKHOCTU
BO3/yXa M OLIEHKA MaccChl IapoB B
nomenieHun". smepenue
Kod(UITMEHTA TOBEPXHOCTHOTO
HATSHKCHUS

06.05.26

but6mmoreka [JOK
https://m.edsoo.ru/6b1a23b5

158

®du3nUYeCcKHi IPAKTUKYM 10 TeEME
"HaOmroeHue npeBpalieHus 3Hepruu
3apsKEHHOTO KOHJIEHCATopa B SHEPTHIO

08.05.26

but6mmoreka [JOK
https://m.edsoo.ru/ec424377




W3JIYYEHHS CBETOIMOA" WITH

"N3y4yeHue npoTekaHus TOKa B LIETH,

coJepxaliei KoHaeHcarop" uiu
"Pacnipenenenue pasHOCTH
MOTEHIUAIOB (HAMPSHKEHUS ) IPU
MOCIIeI0BATEILHOM COEIMHEHUT
KOHJIEHCAaTOpOB"

159

Ou3nUeCcKuil MPaKTUKyM IO TEME
"HccneqoBaHue CMEIIaHHOTO
COEIMHEHHUSI PE3UCTOPOB" WIH
"U3Mepenue yneabHoro
CONPOTHUBJICHUS TPOBOJIHUKOB" MJIN
"HccnenoBanue 3aBUCUMOCTH CUITBI
TOKa OT HANPSHKEHUS 1J151 JTaMIIbl
HaKaJuBaHUs"

12.05.26

but6mmoreka [JOK
https://m.eds00.1ru/2b179d98

160

OU3NYECKUI TPAKTUKYM 10 TEME
"Habmronenue snektponu3a’ uiu

"N3Mepenue 3apsia 0JJHOBAJICHTHOTO

noHa" mwin "HccnenoBanue
3aBUCUMOCTH COTPOTHUBJICHUS

TEPMOPE3UCTOPA OT TEMIIEPATYphl" WiIn

"CHsiTHE BOJBT-aMIIEPHON
XapaKTEPUCTUKHU Juoaa”

13.05.26

but6mmoreka [{OK
https://m.edso0.ru/64b6e901

161

PezepaHblil ypok. O0o01eHue u
cucTeMaTU3alus 3HaHU| 10 TeMe
" Ilunamuka"

14.05.26

but6mmoreka [JOK
https://m.edsoo.ru/3149956b

162

PesepBHbIil ypok. O60011IeHNE 1
CHCTEMATH3AIHs 3HAHUI IT0 TEME
"Crartuka TBEp0ro Tena"

15.05.26

but6mmoreka [{OK
https://m.eds00.1ru/0f9752ac




PeseprHbIil ypok. O6001ICHHE 1

18.05.26

163 cUcTeMaTu3alus 3HaHUM 10 TeMe 1 bubmorexa [OK
" . " https://m.edso0.ru/6¢0df9¢cc
3aKOHBI COXpaHEHHS B MEXaHUKE
PesepBubIil ypok. O6001mIeHNE 1
164 cUCTeMaTu3alus 3HaHUM 10 TeMe ) | 19.05.96 bubnuotexa [JOK
"OCHOBBI MOJIEKYJISIPHOKMHETUYECKOM https://m.edsoo.ru/de148976
Teopun"
PesepBHbIil ypok. O600111eHNE 1
165 CHUCTEeMaTHu3aIus 3HAHUH 110 TeME | 20.05.26 bubmuoreka [JOK
"Tepmonunamuka. TerioBbie https://m.edsoo.ru/Obcc77¢l
MAIIHHBI"
PesepBubIil ypok. O600111eHNE 1
P P . bubmuoreka [JOK
166 cHUCTeMaTHu3aIus 3HaHUM 110 TeMe 1 21.05.26
https://m.edsoo0.1ru/f2381c0c
"DnexTpuueckoe moie"
PesepBHeIit ypok. O600IIeHNE 1
P P . bubmuoreka [JOK
167 CHCTEMAaTHU3alys 3HAaHUM 110 TEME 1 22.05.26
. . https://m.edsoo.ru/3cae6dal
"IlocTosIHHBIN ANEKTpUYECKUil TOK"
168 -
169 HToroBasi KOHTpOJIbHAs paboTa 2 2 25.05.26
PesepBubIil ypok. O6001IeHNE 1
170 CHCTEMaTmZpHﬂ 3HAHUM MO TeMe 1 26.05.26 bubmorexa HOK
. A https://m.edsoo.ru/cc7681d4
"Toku B pa3nuuHbIX cpeaax"
OBUIEE KOJIMYECTBO YACOB I10
. 170 11 16

I[TPOTPAMME




11 KIIACC

Konu4yecTBo yacos DJICKTPOHHBIE
Hara uudposbie
Nen/m | Tema ypoka Kourpousbnbie | IIpakTuyecku
Bcero u3ydyeHusi | oOpa3oBaTesbHbIE
padoTshI e padoThl
pecypchl
B3anmoneicTBre NOCTOSIHHBIX
1 MarHuTOB U IIPOBOJHUKOB C TOKOM 1 01.09.25 bubmmorera [JOK
poBO. : A https://m.eds0o.ru/487a8593
MarnutHoe nosue. ['unoreza Ammnepa
BekTop MaruuTHON UHAYKIINH. 02.09.25
2 ITpun pI/IH cylepnos3u I/IIZ MarHUTHBIX 1 bubmorexa [OK
p VLI yrep t . https://m.edsoo.ru/4clabecb
nosiei. JInHuM MarHUTHOM MHIYKIIMH
3 MaruautHo€ 1moJie MPOBOIHUKA C 1 03.09.25 bu6muotexa [IOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amrnepa, e€ HanpaBJICeHUE U 1 04.09.25 bubmuoreka [JOK
MOZYJb https://m.edsoo.1ru/26d9c5ba
5 PelieHie 3a1a4 | 05.09.25 bubnuotexa [JOK
a https://m.edsoo.ru/a37a0c21
6 [Tpumenenne 3akoHa Ammepa. | 08.09.25 bubnmuorexa [IOK
DIEeKTPOU3MEPHUTEIbHBIC IPUOOPHI https://m.edsoo.ru/ad7718d7
Cuina JlopeHua, e€ HanpaBJI€HUE U 09.09.25
7 MOJyJib. JIBUKEHUE 3apsKEHHOU | bubmuoreka [JOK
YaCTHUIbl B OJHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
rnoJje
8 Pemenue 3amau 1 10.09.25 bu6mmoreka [IOK
a https://m.edsoo.ru/504e98c7
11.09.25 bubnuotexa [JOK
9 Pa6ota cwibl Jlopenna 1 nbnnotexa I1

https://m.edsoo.ru/d518bedb




10 PeleHIe 3a1ad 12.09.25 but6mmoreka [JOK
A https://m.edso0.ru/93617bd9
MarsauTtHoe 1moJi€ B BEIIECTBE. 15.09.25
11 deppoMarHeTUKy, napa- u bubmorexa I{OK
PP - T1ap https://m.edsoo.ru/30ff9608
UaMarHeTUKHU
OCHOBHEBIE CBOUCTBA 16.09.25
12 dbeppomarnetukoB. [Ipumenenne bubmorexa [TOK
PP P https://m.edso0.ru/0b58190a
beppoMarHeTHKOB
13 Pemenne 3amau mo teme "Marautaoe 17.09.25 bubnuoreka [JOK
mose" https://m.edsoo.ru/5b55¢307
14 Pemenue 3agad mo reme "MarautHoe 18.09.25 bubmuoreka [JOK
mose" https://m.edsoo.ru/41c4ae8a
SIBneHue 3IEeKTPOMarHuTHOU 19.09.25
15 uHAyKOUU. I1oTok BEKTOpa MarHUTHOU bubnnorexa LIOK
AYKLIHH. p https://m.edsoo.ru/b3efalcl
WHIYKIUU
22.09.25 bubnuoreka [JOK
16 ON1C
AC unpykumu https://m.edsoo.ru/48150bd8
17 3aKOH 3JEKTPOMAarHuTHOW MHIAYKIMH 23.09.25 but6mmoreka [JOK
Qapanes https://m.edsoo.ru/a6dec188
18 Buxpeoe snektpuyeckoe nomne. Toku 24.09.25 but6mmoreka [JOK
dyko https://m.edsoo.ru/15abe140
19 OJIC MHAYKIMYU B IBUKYIIMXCS 25.09.25 bubmoreka [IOK
MPOBOJIHUKAX https://m.edso0.1ru/0235¢c02
20 PeleHIe 3a1ad 26.09.25 bubnuorexa [JOK
A https://m.edsoo.ru/4dfda618
29.09.25 but6mmoreka [{OK
21 Hpasuiio Jlenna https://m.eds00.1ru/bbc22726
22 NunyktuBHoCTh. Karyika 30.09.25 bubnuoreka [{OK




HMHAYKTHUBHOCTHU B LCIIHU TOCTOAHHOTO
TOKa

https://m.edsoo.ru/621eae9d

7 Asnenue camonnaykiuu. IC 01.10.25 bubnmoreka [IOK
CaMOMH/TYKI[HH o https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO TOJISI KaTYIIKHU € 02.10.25 bubnmnoreka [JOK
TOKOM. DJIEKTPOMArHuTHOE T0JIe A https://m.edsoo.ru/b3cOad11
bubnuoreka [JOK
25 Pemenne 3ama 03.10.25
THCHME 33141 https://m.edsoo.ru/88{69d2b
2% O06001IeHre U CUCTEMATU3AIUS 06.10.25 bubmuoreka [JOK
3HAHMH 110 TeMe "DIEKTPOoIMHAMHKA" o https://m.eds00.ru/76484025
7 Konrponbnas padora no Teme 07.10.25 bu6muoteka [HOK
"OnexkTpoauHaMuka" https://m.edsoo.ru/8ae09b98
Koneobarensaasa cucrema. CBOOOIHBIE 08.10.25
28 KkoneOanus. 'apmoHnueckue bubmorexa OK
-1 ap https://m.edsoo.ru/7¢1db385
Koae0anus
29 Kunemarndeckoe u TMHAMHYECKOE 09.10.25 but6mmoreka [{OK
OIHMCaHUE KOJeOaTEeNbHbIX IBUKECHUM https://m.edsoo.ru/87¢e9498
DHepreTuueckoe onucanue. BoiBos 10.10.25
IUHAMHAYECKOTO OIMMCAaHUS
30 rapMOHMYECKHUX KOJIEOaHUH U3 UX bubmorexa LOK
P https://m.edsoo.ru/e3¢99692
SHEPTEeTUYECKOTO ¥ KHHEMATHIECKOTO
OIMCaHUS
13.10.25 but6mmoreka [{OK
31 Ammutyna u ¢asza kojgebanuii
YA b https://m.edsoo.ru/7a0c439a
32 [Teprona u yacTora KoJIeOaHUH. 14.10.25 but6mmoreka [JOK

[Teproa manbIx cBOOOIHBIX
Kosie0aHu MaTeMaTHYeCcCKOro
MasTHHKA. [leprosr cBOOOTHBIX

https://m.eds00.1ru/e0399319




Kosie0aHuil MPy>KMHHOTO MasiTHUKA

13 3aTyxaromue KojieOaHusl. 15.10.25 bubnmnoreka [JOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/72¢93d09
16.10.25 bubnuoreka [JOK
34 ABTOKOJICOAHUS
https://m.edsoo.ru/6add2644
17.10.25 bu6nmorexa [IOK
35 Pemenue 3anau https://m.edsoo.ru/addeec71
https://m.eds00.1ru/756123¢5
VYpoxk-koHpepeHuus "MexaHnueckue 20.10.25
36 KoJIeOAaHMS B MY3BIKAJIbHBIX bubmmorexa HOK
'}', https://m.edsoo.ru/8ef587be
MHCTPYMEHTaxX
O06o001IeHne U CUCTEMaTHU3AIHS 21.10.25
37 3HaHUM 1Mo TeMme "MexaHudyeckue bubmorexa [IOK
" https://m.edsoo.ru/eb84182f
KoJieOaHus
18 DneKTpOMarHUTHBIC KOJIeOaHusI. 22.10.25 bubnuorexa [JOK
KonebaTenbHbIN KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsizb 23.10.25
39 aMIUTATY/bI 3apsia KOHAEHCATOpa ¢ bubmuorexa [JOK
aMIUTATYJI0M CUJIBI TOKA B https://m.edsoo.ru/093f9afl
KOJIe0aTeIbHOM KOHTYPE
40 3aKOH COXpaHEHUs SHEPTUHU B 24.10.25 bubmmnoreka [IOK
U7eabHOM K0JieOaTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxarlue IeKTPOMArHUTHbIE 03.11.25
41 Kkone0anus. BeIHYXIeHHbIE Bubmiorexa LIOK
' y https://m.eds00.1u/5¢668619
AJIEKTPOMArHUTHBIE KOJI€OaHUs
IlepemeHnHsbIH TOK. Pe3ucrop u
bubnuoreka [JOK
42 KOHAEHCATOp B LIENU MEPEMEHHOTO 05.11.25

TOKa

https://m.edsoo.ru/84836152




43 Karymka HHIyKTHBHOCTHU B LIETIH 06.11.25 bubmuorexa [JOK
HEPEMEHHOI0 TOKA o https://m.edsoo.ru/cfa307af
44 3akon OMa JyIst 3JIEKTPUUYECKOM TIeTr 07 11.25 bubmuoreka [JOK
HEPEMEHHOI0 TOKA o https://m.edsoo.ru/8bae38e6
MOImHOCTE IEPEMEHHOTO TOKA.
45 AMIIMTYAHOE U IEUCTBYIOIIEE 10.11.25 bubmorexa LOK
yA A yrom o https://m.edsoo.ru/lcacéedc
3HAYCHHUE CHJIBI TOKA M HAIIPSDKCHUS
46 Pe3oHaHC B 3JIEKTPUYECKON LIENH 11.11.25 bubmmorera [IOK
P t https://m.eds00.rw/087506df
12.11.25 but6mmoreka [{OK
47 Pemenne 3amaq
g https://m.edsoo.ru/al6836a4
WneansHbBI TpaHchopMaTop. 13.11.25
48 IIpousso CTBE ne(be paqa I/Ip bubmmorexa OK
P A » Tepelt " https://m.edsoo.ru/f97418ae
MOTpeOICHUE IICKTPUUECKON SHEPTUH
DKOJOrMuecKue pucKu npu 14.11.25
IIPOMU3BOJICTBE AJICKTPOIHEPIUH.
49 Kp TIBTypa I/ICHOJ‘IBSOlfaHI/ISIp bubmmorera [IOK
YIRTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TOBCEAHEBHOM
KU3HU
17.11.25 bu6nmoreka [{OK
50 Pemenwne 3agau
A https://m.edsoo.ru/ee6677ed
O0o001IeHe ¥ cucTeMaTH3aIys 18.11.25
51 3HAHUH 1O TeMe "DICKTPOMArHuTHEIC bubmmorexa HOK
" P https://m.edsoo.ru/7cab59f8
KoJIcOaHMs
5 KonTponbHas pabota mo Teme 19.11.25 bubmuoreka [JOK
"DneKTpOMarHuTHbIE KosiebaHus" https://m.edsoo.ru/401024a9
53 MexaHWYeCKHE BOJHBI. 20.11.25 but6mmoreka [JOK

XapaKTepUCTUKU MEXAHUYECKUX BOJIH

https://m.edsoo.ru/a58e109f




54 CBoOIiCTBa MEXaHUIECKUX BOJIH 21.11.25 bubmorexa [TOK
https://m.edsoo.ru/d9ae1000
55 3ByK. XapaKkTepUCTUKH 3ByKa 24.11.25 bubmorexa HOK
Y. AapaKiep y https://m.edso0.ru/138b609
Wudpa3syk u yaprpa3syk. LllymoBoe 25.11.25 bu6muoteka [HOK
56 .
3arpsi3HEHUE OKPYIKAIOIIEH CpEIbI https://m.edsoo.ru/7380038f
57 PellieHie 3a1a4 26.11.25 but6mmoreka [JOK
A https://m.edsoo.ru/cfd918bf
53 ONEKTPOMarHUTHBIE BOJIHBI. 27.11.25 but6mmoreka [JOK
N3ny4yeHue 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprus EKTPOMArHUTHBIX BOJIH. 28.11.25 but6mmoreka [{OK
CBoiicTBa 3JIEKTPOMarHUTHHIX BOJIH https://m.edsoo.ru/d01b818¢
[kana 31eKTpPOMarHUTHBIX BOJIH.
60 [IpuMeHeHne 3eKTPOMarHuTHBIX 01.12.25 bubmorexa [JOK
P P o https://m.eds00.ru/49be1f9e
BOJIH B TEXHUKE U OBITY
[IpuHIUIIBI paTuOCBA3U U 02.12.25
61 TeJeBuIeHnA. Pagnonokamnys. bubnuoreka [JOK
DEeKTpOMarHuTHOE 3arpsi3HEHUE https://m.edsoo.ru/9196f118
OKpY>Karolleu cpebl
6 Konrpomnsnas padora o Teme 03.12.25 bu6nuoreka [IOK
"Konebanust u BOJTHBI" https://m.edsoo.ru/4f7985a0
63 CaeT. 3aKOH IIPSIMOJIMHENHOTO 04.12.25 bu6nuoreka [IOK
pacnpoCTpaHEeHUs CBETa https://m.eds00.1ru/f9566406
Pemenue 3ana4 Ha npUMEHEHUE 05.12.25
64 3aKOHA MPSIMOJIMHENHOTO bubmorexa [IOK
P https://m.edsoo.ru/ea32d455
pacnpoCcTpaHEHHs CBETA
65 Ortpaxenue cera. [limockoe 3epkaio. 08.12.25 bu6nmoreka [{OK

Cdepuueckoe 3epkayio

https://m.edsoo.ru/a005d2bb




[Tpenomnenue cBeta. AGCONIOTHBIA U 09.12.25
OTHOCHUTENbHBIN ITOKa3aTeNb
66 npenomienud. [1onHoe BHYTpeHHEE bubnmotexa LOK
p ) . yIp https://m.edsoo.ru/bc2e55¢d
oTpaxkenue. [IpenenpHbiii yroma
MOJIHOT'O BHYTPEHHET0 OTPAKEHUS
Pemenue 3aga4 Ha npuMEHEeHKE
67 3aKOHOB OTPaXE€HUS U IIPEITOMIICHUS 10.12.25 bubmmorexa LIOK
p p o https://m.eds00.1ru/49d830a9
cBeTa
Xon xyden B mpusMe. Jlucrnepcus 11.12.25
4 pu A P but6mmoreka [{OK
68 cBeta. ClIOKHBIN cocTaB 0eI0ro cBeTa.
https://m.edsoo.ru/d8elc3be
IBset
69 JInn3bl. @OKYCHOE pacCTOSIHUE U 12.12.25 bu6nuoreka [IOK
OIITUUECKAs CHJIa JIMH3EI https://m.edsoo.ru/60441359
70 [TocTpoeHue n300pakeHUi B IMH3AX U 15.12.25 bubmmotexa LIOK
HUX CUCTEMAaX. YBEJIMUYEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3ana4 Ha nocTpoeHue 16.12.25
71 N300paKEHU, IOIYYAEMBIX C Eubmiorexa HOK
p ’ y https://m.edso0.ru/5a868f09
IIOMOIIBIO JIUH3
72 ['ma3 kak onrtuueckas cucTeMa 17.12.25 Eubmiorexa HOK
https://m.edsoo.ru/ecd480a2
Pewmenue 3anau. Ilpeneinst 18.12.25
73 OPUMEHNMOCTH Ir'€OMETPUUECKON Eubmiorexa HOK
p p https://m.edsoo.ru/cd174al10
OIITUKH
74 CKopocTh CBETa U METOBI €€ 19.12.25 bubmuoreka [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
22.12.25 but6mmoreka [{OK
75 HUCIIEPCHUS CBETA
A p https://m.edsoo.ru/lel6ccbe
76 WnTepdepenmus ceeta 23.12.25 bubmuoteka [IOK




https://m.edsoo.ru/5fc0c638

KorepeHTHbIE HICTOUHHUKH. Y CIIOBUS

bubmmoreka [{OK

77 o 24.12.25
HADJIOACHILT MAKCHMYMOB H https://m.edsoo.ru/c6416d48
MHHUMYMOB
bubmmoreka [{OK
78 P 25.12.25
CHICHHC 31t https://m.edsoo0.1ru/3061de2b
but6mmoreka [{OK
I 26.12.25
7 PHMEHEHUE HHTEP(epeHIIn https://m.eds00.1ru/668edbc8
but6mmoreka [JOK
29.12.25
80 Jladpaicuus caera https://m.edsoo.ru/12ed04b5
’1 JudpaxronHas pemeérka. Y cioBue 30.12.25 bubnuoreka LIOK
HaOJIFOICHUS TJIABHBIX MAKCHMYMOB o https://m.edsoo.ru/f998d964
82 Permrenue 3amau 12.01.26 Bubmuorexa IJOK
https://m.edsoo.ru/d58c411a
23 ITonepedHOCTH CBETOBBIX BOJIH. 13.01.26 bubmuoteka [IOK
[Monspuzanus ceTa o https://m.edsoo.ru/e9890fe9
but6mmoreka [JOK
4 P 14.01.26
8 CHICHHE salad https://m.eds00.1ru/c56¢8158
but6mmoreka [JOK
15.01.26
85 (CBETOBbIC ABICHUA B IPUPOAE https://m.eds00.ru/0b36363d
O06001IeHre U CUCTEMATU3 AL bubmuoreka [JOK
86 5 16.01.26
3HaHui mo reme "OnTuka" https://m.edsoo.ru/8a14748b
Kont 0
%7 poJIbHAs paboTa 110 TeMe 19.01.26 bubmuoreka [{IOK
«OnTuka» https://m.edsoo.ru/82315dd4
88 ['pannLBl TPUMEHUMOCTH 20.01.26 bu6muoteka [IOK

KJIACCHYECKON MEXaHUKH. 3aKOHEI
AJICKTPOJIMHAMUKHU Y TIPUHITUTT

https://m.edsoo.ru/c9bd77¢cb




OTHOCHUTCIIbHOCTH

29 [Toctynatel ciennaibHONH TEOPUU 21.01.26 bu6muoreka [IOK
OTHOCHTEIHHOCTH o https://m.edsoo.ru/c56f05cb
[IpocTpaHCcTBEHHO-BPEMEHHOM
unTepsai. [IpeoOpazoBanus Jlopenua.

90 VYcnoBue NpUYUHHOCTH. 92.01.26 bubnmoreka [JOK
OTHOCHTETBHOCTH OTHOBPEMEHHOCTH. o https://m.edsoo.ru/d83742bb
3ameJieHre BPEMEHH U COKpaIlleHUe
JUTHHBI

91 DHEprusi ¥ UMIYJIbC PEISITUBUCTCKOM 3.01.26 bu6mmoteka [IOK
YaCTULIBI o https://m.edsoo.ru/853a64fc
CBsi3b Macchl ¢ SHEpruen u Eub 1OK

noIMoTeKa

92 7| 26.01.26
HMITYTIECOM PETPITHBHCTCRON https://m.edsoo.ru/b6258ffa
YaCTULIBI. DHEPTHsl MOKOs

but6mmoreka [JOK
93 P 27.01.26
ABHOBCCHOT TEILIOROS HlyseHue https://m.edsoo.ru/f54035a5
bubmuoreka [JOK

94 3akoH cMmerie Buna 28.01.26

HICHI BHH https://m.edsoo.ru/1¢5{f752
I'unore3a M. Ilinanka o KBaHTax.

95 29.01.26 bubnuoreka [JOK
DOTOHBI https://m.edsoo.ru/aSffa218

bubnuoreka [JOK

96 DHeprust ¥ UMITyJIbc poToHa 30.01.26

P y ¢ https://m.edsoo.ru/7fb307ec
®otordpdext. OnbiTer A. T bubnuoreka [IOK

97 02.02.26
CroneroBa. 3akoHsl poTorddexTa https://m.edsoo.ru/8c68e5b9
YpaBHeHue DUHIITEWHA AJ1sT 03.02.26

98 ¢doroapdekra. "Kpacnas rpanuna” bubmorexa [OK

- o p https://m.edsoo.ru/01ef4556
dotorddekra

99 HaBnenne ceera. OnwitTel I1. H. 04.02.26 but6mmoreka [JOK




JleOeneBa

https://m.edso0.ru/64b41966

100 BouiHOBBIE CBOMCTBA YacTH 05.02.26 bubmorexa I{OK
H https://m.edsoo.ru/f59cfcec
Bounnbl ne bpoiins. [[nuHa BoJHbI e 06.02.26
101 Bpoiins u pasmepsl odiactu bubmorexa I{OK
p p p B https://m.edsoo.ru/5df8bafl
JIOKAJIU3aIlNH JIBIKYIIICHCS YaCTHIIBI
102 KopnyckysipHO-BOJIHOBOM Ayaln3M 09.02.26 bubmorexa I{OK
PHYCKYIAD y https://m.edsoo.ru/8ccab62a
103 Judpakumst 3JIeKTPOHOB Ha 10.02.26 bu6muoteka [HOK
KpHucTajuiax https://m.edsoo.ru/30dbal8c
Coenudurka usMepeHuii B MUKPOMUDE. 11.02.26
104 COOI”;[H(()l)HIeHI/IH HGI(;H e enéHH(fCTeﬁp bubnmorexa LOK
. ped https://m.edso0.1ru/65783dec
['eitzenOepra
12.02.26 but6mmoreka [{OK
1 P
05 CUICHUE rPAMHECKHX sa/1a4 https://m.edsoo.ru/e70195bd
106 Pemenue pacyéTHbIX 33124 13.02.26 Enbmorexa TOK
p A https://m.edsoo.ru/ee9b3182
KonTponbhas pabota mo Temam: 16.02.26 Bu6 10K
HOIHOTEKA
107 "O CTO", "K -
CHOBHV ’ "OpHyCKyHﬂpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM Jlyanu3m
OnbITHI IO UCCIIEAOBAHUIO CTPOCHUS 17.02.26
108 aroma. IlimaneTapHass MOeNIsL aTOMa bubnmorexa LIOK
: p a1 https://m.edsoo.ru/312b750a
Pezepdopna
18.02.26 but6mmoreka [{OK
1 IT b
09 OCTYJIaThl bopa https://m.edsoo.ru/404dfa9a
110 Bunpl ciektpoB. CriekTp ypoBHE# 19.02.26 bubnmoreka [JOK

SHEPTUH aTOMa BOJIOPOIa

https://m.edsoo.ru/cf74bl1a




111

CrioHTaHHOE ¥ BBIHYKJIEHHOE
W3JIy4eHue cBera. Jlazep

20.02.26

bubnmoreka [IOK
https://m.edsoo.ru/f945d85¢

112

Hyxnonnas monens siapa
I'eitzen6epra-MBanenko. 3apsg u
MaccoBo€ 4uciIo sapa. M3oromsl.
PaanoakTHBHOCTB

24.02.26

bubnuoreka [JOK
https://m.edsoo.ru/34ada5de

113

3aKoH paJIMOaKTUBHOTO pacraja.
CBolicTBa MOHU3HUPYIOILIETO
n3nydeHus. Bnusaue
PaZ0aKTUBHOCTH Ha )KUBbBIE
opranu3Msbl. Jlo3umeTpust

25.02.26

bubnunoreka [JOK
https://m.edsoo.ru/aab98bef

114

DHeprus CBSI3u HYKJIOHOB B sijIpe.
SAnepusie cuibl. [ledekt Macchl sapa.
Snepubie peakuuu. SAnepHeie
peaktopsl. [IpoGnemMsbl ynpaisieMoro
TEPMOSIZICPHOTO CHHTE3A.
DKOJIOTUYECKHE aCTIeKThI pa3BUTHUS
SIIEPHOW SHEPTEeTUKHU

26.02.26

bu6nmoreka [IOK
https://m.edsoo.ru/ff1758d0

115

Meroasl peructpanuu u
HCCIIEA0BAHMS JIEMEHTAPHBIX YaCTHLL.
OyHIaMEHTAIbHBIE B3aUMOJECHCTBUS.
baproHsbl, ME30HBI U JIENTOHBI.
[IpencraBnenune o CtanmapTHOM
Mozesnn. KBapk-TrirooHHast MOJIenb
aZlpOHOB

27.02.26

bu6nmoreka [{OK
https://m.edsoo.ru/1ac08a5b

116

®dusuka 3a npeneinamu CTaHIapTHON
Mozenu. TéMHas martepus U TEMHas
sHeprus. EnunctBo dusnueckoit
KapTHUHBI MUpa

02.03.26

bubnuoreka [JOK
https://m.edsoo.ru/c026fd37




117 KoHTponbHas paboTta 1mo teme 03.03.26
«Du3nKa aToMa U1 aTOMHOTO SJIpa»

118 Dransl pa3BUTUSL aCTPOHOMUHU. 04.03.26 bubnmnorexa [JOK
3HayeHue aCTPOHOMHH https://m.edsoo.ru/ad73e145
[TpruMeHNMOCTh 3aKOHOB (PH3HUKH IS 05.03.26

119 OOBSICHEHHSI IPUPOJIBI KOCMUYECKHX bubmmorexa [IOK
00BeKTOB. MeTO/ bl aCTPOHOMUYECKHUX https://m.edsoo.ru/39¢44028
HUCCIICIOBAHNH
CoBpeMeHHbIE ONTHYECKUE 06.03.26

120 TEIECKOIBI, PaJIUOTEIECKOIIBI bubnnorexa [IOK

- Pl ’ https://m.edsoo.ru/4877aale
BHeaTMOC(epHasi aCTpPOHOMUS
Bun 38é3nnoro neba. Co3sesnus, 09.03.26
121 SIDKUE 3BE3JIbI, IJIAHETHI, UX BUIUMOE bubmmorexa IIOK
p ARL, ’ A https://m.edsoo.ru/aac588eb
JIBIDKCHHE
Conueunas cucrema. CoJtHIle. 10.03.26
122 ComnHeuHass akKTUBHOCTE. MICTOUYHUK bubmorexa I{OK
o https://m.edsoo.ru/22748eb4
sHepruun CoJiHIIa U 3BE31T
3BE3bI, UX OCHOBHBIE 11.03.26
123 XapaKTepUCTUKHU. [[narpamma bubmorexa TIOK
\ P P o p | https://m.edsoo.ru/42169944
CIIEKTPaJIbHBIN KJIACC — CBETUMOCTD
124 3Be3/IbI TIIaBHOM MOCIEI0BATEILHOCTH 12.03.26 bubnmorexa LOK
A & https://m.edsoo.ru/b3cb766¢
BryTtpenHnee ctpoeHune 3BE3 . 13.03.26

125 CoBpeMeHHbIE ITPEICTABICHUS O bubmuoreka [JOK
MPOUCXO0XKACHUU U 3BOJoIMK CoJlHIla https://m.edsoo.ru/d09da494
U 3BE31. OTalbl )KU3HU 3BE3]

126 Muneunsiii [1yTe — Hama ['anakTuka. 16.03.26 bu6muoteka [IOK

Tunel ranaktuk. YEpHbIE ABIPHI B

https://m.edsoo.ru/7cd10a0a




AApax raJlakKTHK

127

Bcenennas. Pacmimpenue BeeneHHOM.
3akon Xa66mna. Teopust bonwioro
B3pbIBa. PenukroBoe n3nydenue

17.03.26

bubmmoreka [{OK
https://m.edsoo.ru/3dbdf0d2

128

MacmrabHast cTpykTypa Beenennoit.
Meraranaktuka. Hepeménnsie
po0JIEMbl ACTPOHOMUHU

18.03.26

bubmuoreka [JOK
https://m.edsoo.ru/ce234633

129

Konrponsnas padora no Teme
«D7eMEeHTHI aCTPOHOMHH U
acTpOPU3UKID»

19.03.26

bu6nuoreka [JOK
https://m.edsoo.ru/d37d9ffe

130

@uU3HYECKUN PAKTUKYM I10 TEME
"UccaenqoBanre MarHUTHOTO ITOJIA
MMOCTOSTHHBIX MarHUTOB' WJIH
"WccnenoBaHUE CBOICTB
(dbeppomMarHeTUKoOB" WU
"HccnenoBanue QeiicTBUS
MMOCTOSITHHOTO MarHuTa Ha pamKy C
TOKOM"

20.03.26

bubmuoreka [JOK
https://m.edsoo.ru/67361aef

131

DU3NYECKUM TPAKTUKYM I10 TEME
"N3mepenue cuiibl AMrepa niu
"N3y4yeHne 3aBUCUMOCTH CHJIBI
Amriepa OT cUJIbl TOKa'" WU
"OnpeneneHre MarHUTHOM MHIYKIUU
Ha OCHOBE U3MepeHus cuibl Amnepa”

30.03.26

bubmuoreka [JOK
https://m.edsoo.ru/fcae91e9

132

@u3HYECKUN MPAKTUKYM I10 TEME
"UcciaenoBanue ABICHUA
3JEKTPOMArHUTHON MHIYKIUU'" WIN
"OnpeneneHre MHAYKIMU BUXPEBOTO
MarHMTHOTO moisa"

31.03.26

https://m.edsoo.ru/c36658da




DuU3NYECKHUI TPAKTUKYM TI0 TEME
"UcciaenoBanue ABICHU

but6mmoreka [{OK

133 01.04.26
camounaykiuu" unu "Coopka Moenu https://m.edsoo.ru/b8fb6391
3JIEKTPOMArHUTHOIO reHeparopa”
@uU3HYECKUI NPAKTUKYM 110 TEME
134 "N3mepenue nepuoia CBOOOIHBIX 02.04.26 bubnmoreka [JOK
KoJ1e0aHU HUTSIHOTO U IPY>KMHHOTO o https://m.edsoo.ru/5d159d35
MasATHUKOB"
Pu3HYECKHI NPAKTUKYM IO TEME BuG 1OK
noIMoTeKa
135 "[IpeobpazoBaHme YHEPTUU B 03.04.26
peObP I:')' https://m.edsoo.ru/a28026bd
MPY’KUHHOM MasTHUKE
@uU3HYECKHI NPAKTUKYM 110 TEME 06.04.26
"UccnenoBanue nepeMeHHOT0 TOKa
Yyepe3 MoCIeIOBATEIbHO COSMHEHHBIC
136 KOHJIEHCATOP, KaTyIIKy U pe3uctop" bubmmorexa [JOK
| P, KATYHIKY M P p https://m.eds00.1u/89dc2d90
i "UccnenoBanue paboThI
HMCTOYHHMKOB CBETA B LIETIN
MEepEMEHHOTO ToKa"
@uU3HYECKHUI NPAKTUKYM 110 TEME 07.04.26
137 "U3yueHue napaMeTpoB 3BYKOBOM bubmorexa HOK
Y " pametp Y https://m.edsoo.ru/b100661a
BOJIHBI
OU3NYECKUI TPAKTHKYM I10 TEME 08.04.26
"N3mepenue nokasarens
" bu6nuoreka [IOK
138 MIPEJIOMJICHUS CTeKJIA" WK
| https://m.edsoo.ru/42569eal
[Toy4enue n3o0pakeHus B CUCTEME
13 IUIOCKOTO 3epKayia v JTUH3HI"
139 DU3NYECKUI TPAKTUKYM I10 TEME 09.04.26 bubmuoreka [JOK

"UcciaenoBanue 3aBUCUMOCTH
(hOKYCHOTO PACCTOSIHHSI OT BEIIECTBA

https://m.edsoo.ru/b879{b3f




(Ha MpUMepe KUAKUX JIMH3)" WIH
"U3mepenue GOKyCHOTO pacCTOSTHUS
paccenBaronIMX JUH3"

140

OU3NYECKHUI TPAKTHKYM I10 TEME
"Habmronenne nudpakmumm,
uHTepdEepEHIINH U MOJIIPU3ALUU
ceera"

10.04.26

bubmmoreka [{OK
https://m.edsoo.ru/8b7ac737

141

@uU3HYECKUI PAKTUKYM 110 TEME
"OnpeneneHre UMIyJIbCa U SHEPTUH
PENATUBUCTCKUX YacTuUll (110
(dhoTorpadusM TPEKOB 3apsHKEHHBIX
YaCTHI] B MArHUTHOM 10J1e)"

13.04.26

but6mmoreka [{OK
https://m.edsoo.ru/63756¢c47

142

@uU3HYECKUN IPAKTUKYM 110 TEME
"N3mepenue nocrosinHoi Ilnanka Ha
ocHoOBe uccnenaoBanus Gororpdexra”
nin "UccienoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETO/INOJ OT
HanpspKeHus"

14.04.26

bubmuoreka [JOK
https://m.edsoo.ru/eb916182

143

@uU3HYECKHUI NPAKTUKYM 110 TEME
"UccnenoBanue cuekrpa
pa3pekeHHOT0 aTOMapHOIo BOJI0poOa
1 U3MepeHue nocrossHHon Pundepra”

15.04.26

bubnuoreka [JOK
https://m.edsoo.ru/ec651eb8

144

@u3HYECKUN MPAKTUKYM I10 TEME
"UccnenoBanue paiioakKTUBHOTO
¢oHa ¢ ucnoab30BaHKUEM J103UMeTpa”
wim "M3ydenue nornomenus 6era-
4acTULl aTFOMUHUEM"

16.04.26

bubnuoreka [JOK
https://m.edsoo.ru/c3dabebe

145

Pu3HYeCKUil IPAKTUKYM 110 TEME
"HaGmoneHus 38E31H0r0 HEbOa

17.04.26

bubnuoreka [JOK
https://m.edsoo.ru/1072021e




HEBOOPYKEHHBIM TJIa30M C
HCIIOJIh30BAaHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUH AJIs OTpeAeNIeHUs
MOJIOKEHHUS HEOSCHBIX 00OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE
co3Be3ausi CeBepHOTo MoTyIapus 1
spkue 3BE3ab1" unu "Habmonenus B
teneckor JIyHbl, MIaHer,
TYMaHHOCTEH U 3BE3IHBIX CKOILICHUI"

O00011IeHIE U CUCTEMATH3AIIUS 20.04.26
3HaHui. Ponb Gu3uku u acTpoHOMHH B
146 3KOHOMMYECKOM, TEXHOJIOTUYECKON bubmmorexa [OK
L N ’ https://m.edsoo.ru/ad6ddeed
colManabHON U 3TUYECKOM chepax
NEeSTETbHOCTH YEJIOBEKa
O0001IEeHE ¥ cCUCTEMAaTH3aAIUS 21.04.26
147 3HaHui. Ponb 1 MecTo pu3uku u bubnuorexa [JOK
ACTPOHOMUU B COBPEMEHHOW HAYYHOU https://m.edsoo.ru/18f19f7¢c
KapTHUHE MHpa
O06o001IeHue ¥ cucTeMaTH3aIus 22.04.26
3HaHui. Ponb pusndeckoit Teopuu B
OPMHPOBAHUHU TIPECTABICHUHN O
148 ingﬂqezxoﬁ Ka TEIHG MHpaA, MECTO bubmorexa TIOK
N p pa, https://m.edsoo.ru/e7d400f4
(hU3UYECKON KapTHUHBI MHPa B 00IIIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEJICTABICHUN O IPUPOEC
149 O06001eHne 1 cucTeMaTU3aIus 23.04.26 bubnuotexa [JOK
3HaHui no teme "Kunematuka" https://m.edsoo.ru/b032fc4b
150 O06o001IeHue ¥ cucTeMaTH3aIus 24.04.26 bubmmnoreka [IOK

3HaHui o Teme "JluHamuka"

https://m.edsoo.ru/4e31b507




151 O0001IeHE U cCUCTEMAaTH3 AU 27.04.26 bubnmoreka [IOK
3HaHui 1Mo teme " Ilunamuka" https://m.edsoo.ru/2dfbafc5
150 O06001eHne U cCUCTEMaTU3AIMS 3HAHUN 28.04.26 bubmuoreka [JOK
o Teme "Cratuka TBEpIOro rena' o https://m.edsoo.ru/3cca482¢
O0001IeHEe U CUCTEMATA3 AU
153 3HAHUH 110 TeMe "3aKOHLI COXPAHEHUS 29.04.26 Bubmorexa IIOK
N P o https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O000111eHIE U CUCTEMATH3ALIUS 6 LIOK
HOIHoTEKA
154 3HaHu# 110 TeMe "OCHOBEI 30.04.26
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETUYECKON TEOpUn
O00011IeHIE U CUCTEMATH3ALIUS
155 3gaHuil o teMe "TepMoanHaMuKa 05.05.26 Bubmuorexa IJOK
P ' o https://m.edsoo.ru/c63{7¢10
TenmoBble MaITUHEBI
O00011IeHIE U CUCTEMATH3ALIUS 06.05.26
156 3HaHUU MO TeMme "ArperatHbie bu6muoteka [IOK
COCTOSHHS BenlecTBa. Pa30BLIE https://m.edsoo.ru/1d36b5b1
nepexoanl"
O0001IeHE U CUCTEMATH3AINA 08.05.26
157 3HaHUH 110 TeMe "DIEKTPUUECKOE bubmorexa [IOK
" P https://m.edsoo.ru/3bf0def9
oJie
O0001IeHE U cCUCTEMATH3 AU 12.05.26
158 3HaHuH 110 TeMe "TloCcTOSTHHBIHN Bubmiorexa IIOK
. " https://m.edsoo.ru/71453ee6
AIEKTPUUECKUIN TOK
O000111eHIE U CUCTEMATH3ALIUS 13.05.26
159 3HaHui 110 TeMe "TOKH B pa3IndHbBIX Bubmuorexa LJOK
" P https://m.edsoo.ru/3d40077a
cpenax
160 O06o001IeHne U CUCTEMaTU3 AU 14.05.26 bubmuoreka [JOK

3HaHUi 110 TeMe "MarautHoe moie"

https://m.edsoo.ru/3b4c06ae




PeseprHbIil ypok. O600mICHIE 1

15.05.26

but6mmoreka [JOK

161 CHUCTEMATH3a 3HAHHUH 110 TEME
”H TEMATH3AMILT SHAHIH HO T N'I' https://m.eds00.1ru/053e2248
DNeKTpOMarHuTHas MHAYKIUS
PesepBHblil ypok. O000IIEHHE 1 18.05.26 bubauroreka ITOK
162 cucTeMaTu3alys 3HaHU 110 TEME https://m.edso0.ru/d6310bfd
"MexaHn4eCKHE U IEKTPOMArHUTHbHIE bubmuoreka [JOK
Kosebanus"” https://m.edsoo.ru/5e¢2bb83d
PesepBHeIit ypok. O600ICHHE 1
163 CHCTEMAaTH3alys 3HAHHH IT0 TEME 19.05.26 bu6nuoreka [JOK
"MexaHU4YecKue U 3JeKTPOMarHuTHbIE o https://m.edsoo.ru/96a7a2dd
BOJIHEI"
Pesepsubiil ypok. O0001IEHNE U
164 CI/ICTle)MaTI/IE}ZpI/ISI 3HAHUH II0 TEME 20.05.26 Bubmiorexa IIOK
: st e https:/m.edsoo.ru/52ad1603
Ormruka
Pesepsublii ypok. QO0001IEHIE U
165 CI/ICTIe)MaTmZpH;I 3HAHUH II0 TEME 21.05.26 Bubmiorexa LIOK
. 1 . . R https://m.edsoo.ru/f7¢59d38
KopmyckynsipHO-BOTHOBOM Jyaliu3m
PesepBublil ypok. O000IIEHHE U
166 CI/ICTIe)MaTI/Bé}leI/I}I 3HAHUH II0 TEME 22.05.26 Bubmorexa TOK
" B " R https://m.edsoo.ru/1£511654
dusuka atoma
PezepaHblil ypok. O00011eHue 1
CHCTEMAaTH3alUsI 3HaHUH 10 TEME
167 1 25 05.26 but6mmoreka [JOK
"®u3nKa aTOMHOTO SApa U https://m.eds00.ru/905¢5ce0
3JIEMEHTApPHBIX YacTulr"
168 -
169 Hrorosast konTponbpHas pabota 26.05.26
170 PesepBubIil ypok. O600meHIE 1 bubnuorexa [JOK

CUCTEMAaTHU3alIuA 3HAHWM 10 TEME

https://m.edso00.1u/2bffb94c




"SnemMeHThl acTpopu3nku"

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTarTa

10.1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero oopa3oBaHusi

JleMOHCTpHpOBATh Ha MPHUMEpaxX pojb U MECTO (PU3MKH B (POPMUPOBAHUU
COBPEMEHHOM Hay4YHOW KapTHHBI MUDPA, B Pa3BUTUM COBPEMEHHON TEXHUKHU
Y TEXHOJIOTUH, B IPAKTUYECKON JEATEIbHOCTH JIIOJEH

10.2

Y4uThIBaTh TpaHUIBl HPUMEHEHHS MW3YYEHHBIX (U3NYECKUX MoJeneil:
MaTepHajbHas TOUKa, HHepIHaIbHas CUCTeMa 0TCUETa, aOCOITIOTHO TBEPIOE
TE€J0, UACAIBHBIN Ia3; MOACIINA CTPOCHUS ra30B, KUAKOCTEN U TBEPIBIX TEIl,
TOYECUHBIN AIIEKTPUYECKHIA 3apsi/l — IPU PeLIeHUH (PU3UUECKUX 3a1a4

10.3

Pacnio3HaBath ¢uzndeckue sBiIeHUs (IPOLECCH) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJEKYJISPHO-KUHETUYECKOW TEOPHUHM  CTPOCHMS
BEUIECTBA M DIEKTPOJUHAMHUKU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
OpSMOJIMHEMHOE JIBUKEHUE, CBOOOJHOE TMaJCHHE Tell, MABMKEHHE I10
OKpPY)KHOCTH, HMHEpUHus, B3aumojeiictBue Tten; auddysus, OpoyHOBCKoe
JBI)KEHUE, CTPOEHHUE KMIKOCTEH M TBEPABIX Tel, U3MEHEHHEe 00bEMa Tel
IpU HarpeBaHuM (OXJIAXKIEHUHU), TEIUIOBOE pAaBHOBECUE, HCIApEHUE,
KOHJICHCalus, IUIaBJICHUE, KPUCTAUIN3alMs, KUIIEHUE, BIa)KHOCTh BO3yXa,
NOBBILICHHUE JIaBJICHUS 'a3a IPU €ro HarpeBaHUM B 3aKPBITOM COCY/JIE, CBS3b
MEXJly TIapaMeTpaMM COCTOSIHUS ra3a B M30IIpoLeccax; dJIEKTpHU3alus Tell,
B3aUMOJICUCTBUE 3aps0B

10.4

OnwuceiBaTh MEXaHUYECKOE IBMKEHHUE, UCHOJb3YsS (PU3MUECKUE BEIUYMHBI:
KOOpJMHATA, IIyTh, [IEPEMEILIEHNE, CKOPOCTb, YCKOPEHHUE, Macca Tella, CUIIa,
UMITyJIbC ~ TeJla, KUHETUYECKas DHEprus, MOTCHUHAIbHAs JHEpPIrusd,
MeXaHHueckass paboTa, MEXaHWYeCKas MOIIHOCTb; TpU  OMHMCAHUU
NPaBWIBHO TPAKTOBATh (PU3MUECKUH CMBICI HCIOJIB3YEMbIX BEIUYMH, WX
0003HaYeHUs M EAMHUIIBI, HAXOAWUTh (POPMYJIBI, CBS3BIBAIOLINE JAHHYIO
(U3NYECKYIO BETMUMHY C IPYTHMHU BEIIUIHMHAMHU

10.5

OnuceiBaTh M3yYEHHBIE TEIUIOBBIE CBOMCTBA TEN W TEIUIOBHIC SIBIICHUS,
UCTIONB3Ysl (PU3MYECKHE BEJIMYUHBI: JaBJICHHE Tra3a, TeMIepaTypa, CpeIHss
KUHETUYECKas JHEPTrUs Xa0TUYECKOTO TIBUKCHHUSI MOJIEKYT,
CpeIHEKBaapaTUYHAsi  CKOPOCTh  MOJEKYJ, KOJIHYECTBO  TEIUIOTHI,
BHYTpPEHHSIS JHEprus, padora raza, KOdXP(OUIMEHT IOJIE3HOTO ACHCTBHS
TEIUIOBOTO JIBUTATEJNS;, MPU ONMKUCAHUU TPABUIBLHO TPAKTOBATH (PU3UUECKHIA
CMBICTT MCTIOJIb3YEMBIX BEIMYMH, WX O0O3HAUCHUS WM CIUHUIIBI, HAXOIUThH
(GbopMyIbl, CBS3BIBAIONIME JAHHYIO (DU3MUECKYI0 BEIMYUHY C JIPYTHMH
BEJTMYMHAM

10.6

OnuceBaTh HU3YYCHHBIC OJICKTPHUYCCKUC CBOMCTBa BCIICCTBA u




JNEKTpUYECKUe SBIEHUS (TPOIECCH), HCTONb3Yysl (GU3NYECKUE BETUYHHBI:
JNEKTPUYECKUN 3apsl, JJIEKTPUYECKOe TIoJie, HANpPsHKEHHOCTh OIS,
MOTEHIUAN, Pa3HOCTh MOTEHIIUAJIOB; MIPH OMKUCAHUU MPABUIBHO TPAKTOBATh
buznyecKuil CMbICI UCIIOJIb3YEMbIX BEJIMYMH, X 0003HAYEHUS U €TUHUIIBL;
yKa3bIBaTh (HOpMyJIbl, CBSA3BIBANOIIME MAaHHYIO (U3WYECKYI0 BEITUYHUHY C
JIPYTMMH BeTUYMHAMU

10.7

aHAJTM3UPOBATh (PU3UUECKHUE TIPOIECCHl U SBJICHUSI, UCTIONB3YS (U3HUUECCKUE
3aKOHBI M MPUHLMIBL: 3akOoH BcemupHoro tsarotenus, I, II u III 3akoHbI
HproTOHA, 3aKOH COXpaHEHHsS MEXAaHWYECKOM DHEPruu, 3aKOH COXPaHEHUs
UMITyJIbCa, NPUHLMI  CYHEPIHO3UIMH  CWJ, NPUHIUI PaBHONPABUS
WHEPLHUAIbHBIX CHCTEM OTCUETA; MOJIEKYJSIPHO-KUHETUUYECKYID TEOPHIO
CTPOCHUSI BEIIECTBA, TIa30BbIE 3aKOHBI, CBA3b CPEAHEH KUHETUYECKOU
SHEPTrUU TEIUIOBOTO JIBIKEHUS MOJEKYNl ¢ aOCONIOTHOW TeMIlepaTypow,
NEPBbIA 3aKOH TEPMOJMHAMUKH; 3aKOH COXPaHEHHUs JIIEKTPUUYECKOTO
3apsna, 3akoH KysoHa; mpu 3TOM pasinyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAXKECHUE M yCIOBUS (TPaHUIbI, 00IACTH)
IIPUMEHUMOCTH

10.8

OOBSICHATE OCHOBHBIE IMPUHIUIIBI I[€I>'ICTBPI${ MalllvH, HpI/I60pOB n
TCXHHUYCCKUX YCTpOﬁCTB; pa3in4aThb ycCJioBUA nux 0€30I1aCHOrO
HCIIOJIB30BAaHU B HOBCCI[HGBHOﬁ KHU3HU

10.9

BrimmonssaTes OKCIICPUMCHTBLI IO HCCICOOBAHUIO (i)I/ISI/I‘ICCKI/IX SIBJICHUU U
MIPOIIECCOB C UCIIOJIB30BAHUEM TPSIMBIX H KOCBEHHBIX U3MEPEHUIl; TIPU 3TOM
dbopmynaupoBath podieMy (3a1ady) ¥ THIIOTE3Y YYEOHOTO DKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 TPEIIOKEHHOTO 00OPYIOBaHUS, MPOBOJAUTH OIIBIT
U GOPMYJIUPOBATH BHIBOJIBI

10.10

Ocy1ecTBIsITh NpsIMblE M KOCBEHHBbIE M3MEpEeHUs (DU3MUECKUX BEJINYMH;
IpU 3TOM BBIOMPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHs U HCIOJIb30BATh
W3BECTHBIE METO/IbI OLIEHKH ITOIPEIIHOCTEN N3MEPEHNI

10.11

WccnenoBaTh  3aBUCHMOCTH  MEXIYy (U3NYECKUMH  BEIMYMHAMHU  C
UCTIOJB30BAaHUEM TIPSIMBIX HW3MEPEHHH; TPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, ()UKCHpPOBATh  pPE3yJIbTAaThl  TOJYYECHHOW  3aBUCHUMOCTH
bu3NYEeCKUX BEJIMYMH B BHUJE TaONWIl UM TpaduKOB, JENaTh BBIBOJBI IO
pe3yJibTaTaM UCCIICOBAHUS

10.12

Cobnronats npaBuiia 6€30MacHOTO TPYAa MPH MPOBEACHNUU UCCIIETOBAaHUI B
paMKax  y4yeOHOro  OKCIIEpUMEHTa,  Y4YEOHO-HCCIEAOBATEIbCKOM |
HpOCKTHOﬁ ACATCIIBHOCTH C UCIIOJIB30BAHUEM U3MEPUTCIIbHBIX YCTpOﬁCTB u
1a060paToOpHOTO 000PYI0BAHUS

10.13

Pematp pacu€rHple 3agauu C SIBHO 3a/JlaHHOM (PU3MYECKONH MOJENbIO,
HCIIOJIb3Y (1)I/I3I/I‘-IGCKI/I€ 3aKOHBbI U TIPUHIUIIBI; HAa OCHOBE aHAJIM3a YCJIOBUA
3aJa4uu BI)I6I/IpaTB (1)I/I3I/I‘ICCKYIO MOACIb, BBIACIATH (1)I/I3I/I‘I€CKI/IC BCIIMYUHBI
u (opMynbel, HeoOXOoAMMbIE Al €€ pelieHHs, MPOBOIAUTH PacUETHl H
OLCHUBATH PCAJIbHOCTD IMOJTYYCHHOI'O 3HAYCHHA (1)1/131/1‘-1601(0171 BCJINYHHBI




10.14

Pematp KauyeCTBEHHbBIC 3a/1auu: BBICTpauBaTh JIOTUYECKH
HEMPOTUBOPEUMBYIO IIETIOYKY PACCYKICHHM C OMOpod Ha U3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SIBICHUS

10.15

Hcnonp3oBaTh  MOpu  peuieHMH  y4yeOHBIX  3a/Jad  COBPEMEHHbIE
MHGOPMAILIMOHHBIE  TEXHOJOTMM  JUId  IIOUCKA, CTPYKTYpUpPOBaHUS,
UHTEpIpEeTallud W TMpeACTaBiIeHHs Y4YeOHOH U Hay4YHO-IOIMYJISIPHOM
uHbOpMaIMKY, TOJYYEHHON W3 pa3iINyYHbIX HCTOYHHMKOB;, KpPUTHYECKH
aHAJIM3UPOBATH MOIy4YaeMyto HH(OPMAIIHIO

10.16

[TpuBOIUTH IPUMEPHI BKJIaJIa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAayKH, OOBSCHEHHE IPOLIECCOB OKpPYXKAlOIIEro Mupa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHH

10.17

Hcnonp3oBaTe TeopeTndeckue 3HaHUS N0 (PU3HMKE B TMOBCEIHEBHOU KHU3HH
s obecrieueHust Oe3omacHOCTH TpH  oOpameHMH ¢ mpubopamMu U
TEXHHUYECKUMHU YCTPONCTBAMHM, JJIsI COXPAHCHUS 3I0POBbs M COOJIIOJCHUS
HOPM 9KOJIOTHYECKOTO TIOBEICHUS B OKpY KaroLlel cpeze

10.18

PaGorate B Tpymme C BBIOJHEHUEM PA3TUYHBIX COIMATBHBIX POJICH,
MJIAaHUPOBATH PAa0OTy TPYIIIbI, PAMOHAIBHO PacCHpeelisiTh 00s3aHHOCTH U
IJIAaHUPOBATL JCATCIBHOCTb B HCCTAHAAPTHBIX CHUTyalUAX, aJACKBATHO
OLCHMBATh BKJIaA KaXJA0oro W3 YYaCTHUKOB TIPyIIlbl B PCIICHUC
paccmaTpuBaeMoil mpooOIeMbl

11 KJIACC

Kon
NpoBepPsieMOro
pe3yJabrara

11.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero oopa3oBaHusi

JleMOHCTpHpOBATh Ha MpPHUMEpax pojb U MECTO (PU3MKH B (POPMUPOBAHUU
COBPEMEHHOW Hay4HOI KapTHHBI MUpA, B Pa3BUTUN COBPEMEHHON TEXHHUKH
U TEXHOJOTMH, B TNPAKTUYECKOW MIEATEIBHOCTU JIOAEH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VYuuTbiBaTh TpaHULBI TPUMEHEHUS H3YyYEHHBIX (PU3MUECKUX MOele:
TOUCYHBIN DIEKTPUUECKUN 3apsif, sOepHas MoOJelb aroMa, HYKJIOHHAs
MO/JIeIb ATOMHOTO Ipa MPH pelIeHnH (PU3NUECKUX 3a7a4

11.3

PacnioznaBath (huznueckue sBaeHus (Mpouecchl) U 0ObICHATh UX Ha OCHOBE
3aKOHOB  WIEKTPOAMHAMHUKM M KBAaHTOBOW (U3UKU: DIIEKTpUYECKas
POBOJAMMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE IeHCTBUS
TOKa, B3aUMOJICHCTBHE MAarHUTOB, IEKTPOMArHUTHAs MHAYKLUS, ACHCTBUE
MarHUTHOTO TIOJsI Ha MPOBOJHUK C TOKOM U JABWXKYLIMHCA 3apsj,
3JIEKTPOMAarHUTHbIE KosieOaHus u BOJIHBI, IpSMOJIMHEHHOe
pacrpoCTpaHEHHE CBETa, OTpaXKeHHe, MpelloMIeHHe, HHTepdepeHuus,
JUQpakius W MOJSPU3ALUs CBETA, AUCHEPCHUs CBETA, (POTOIIEKTPHUUCCKHUIM




adpdexr (pororddexT), cBeTOBOEC NaBieHNE, BOSHUKHOBEHHE JTMHEHYATOTO
CIeKTpa  aroMa  BOJOpOJA,  C€CTeCTBEHHAas W HCKyCCTBEHHas
pPaIuOaKTUBHOCTh

11.4

OnuceiBaTh U3y4YEeHHBIE CBOMCTBA BEIIECTBAa (AIEKTPUUYECKUE, MAarHUTHBIE,
ONTUYECKUE, DJIEKTPUYECKYI0 MPOBOAMMOCTh Ppa3IMYHbIX Cpel) U
JNeKTPOMArHUTHBIE  sIBIIEHUS  (IIPOLECCHI), HCMONb3Yysl  (U3NYECKUE
BEJIMUMHBI: AJIEKTPUUECKHI 3apsij, CUila TOKa, FIEKTPUUIECKOe HampsKeHHe,
ANEKTPUYECKOE COMPOTUBIIEHUE, pa3HOCTh moreHuuanos, JJC, pabora
TOKa, WHAYKIHMS MarHUTHOTO ToOJs, cuia Awmmepa, cuia JlopeHua,
WHAYKTUBHOCTh KaTYIIKH, SHEPTUs 3JEKTPUYECKOTO U MAarHUTHOTO MOJIEH,
NepUo M 4YacToTa KojiebaHuil B KoyieOaTeIbHOM KOHTYpE, 3apsii U cuja
TOKa B TpoIlecce TapMOHHYECKHUX DIEKTPOMArHUTHBIX KojeOaHUH,
boKycHOE pacCTOsSsHHE U ONTHYeCKas cuja JUH3bI; [PU  OMUCAHHUH
MPaBUIBHO TPAKTOBATh (PU3WYECKUN CMBICI HCIIONB3yEeMbIX BEIHUYWH, UX
0003HAYEeHHUS U E€AMHHUIIBI; YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINE JAaHHYIO
(GU3NYECKYIO BETMYUHY C APYTUMU BETHUYNHAMU

11.5

OnuceiBaTh H3y4Y€HHbIE KBAHTOBBIE SIBIEHUS M IPOLECCHI, HCHOJb3YS
(u3nyecKue BEIMYUHBL: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JAJUHA BOJIHBI
M 4YacToTa CBETA, SHEPrusi M MMIYJIbC (OTOHA, MEPHOA IOJIypacrnajia,
SHEprus CBA3M AaTOMHBIX s/iep; NMPH ONHCAHUU TPABUWIBHO TPAKTOBATh
(U3UUECKUil CMBICH UCTIOJIb3YEMBIX BEIMUMH, UX 0003HAUYECHUS U €AMHUIIBI;
yKa3bplBaTh (DOPMyYJIbl, CBSA3BIBAIOIIME JAHHYIO (U3HUUECKYIO BEJIWYHMHY C
JIPYTUMH BETUUMHAMM, BBIYUCIATH 3HAYCHUE (DPU3NUECKOI BETUUNHBI

11.6

Ananu3upoBaTh (GU3NYECKUE MPOLECCH U SIBICHUS, UCIOIb3Ys (PU3NUECKUE
3aKOHbl W MNPUHLUMIBL 3akoH OMa, 3aKOHBI [OCJEN0BATENbHOIO MU
HapajieNbHOr0 COeAMHEHHs IPOBOIHUKOB, 3akoH JIxoyns — JleHna, 3akoH
3JIEKTPOMArHUTHON MHAYKLUH, 3aKOH MPSIMOJIMHEHHOIO pacnpoCTpaHeHHs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEJIOMJICHUSI CBETa, YpaBHEHHE
OnHiTeiiHa a8 QoTorddexTa, 3aKOH COXPAaHEHHS DHEPruH, 3aKOH
COXpaHEHMS MMITYJIbCa, 3aKOH COXPAHEHHs JIEKTPUUYECKOTO 3apsijia, 3aKOH
COXpaHEHMs MAacCOBOI0 4YHcia, MocTysiaTsl bopa, 3aKoH paauoakTUBHOTO
pacmazia; Ipu 3TOM pa3jinyaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BBIp@XEHHWE M YCJIOBHS  (TpaHMIbI,  00JacTu)
NPUMEHUMOCTH

11.7

OHpeI[eJ'ISITB HalpaBJICHUC  BCKTOpa HWHIAYKIUHW  MArHuTHOTO  ITOJIA
IMPOBOAHUKA C TOKOM, CHJIbL AMnepa H CHJIBI HopeHua

11.8

CTpouTh M ONHUCHIBATH HM300pa)KEHHE, CO3/1aBa€MOE€ IUIOCKHM 3€pKaJIoM,
TOHKOM JIMH30U

11.9

BBIMONHATE  9KCIIEPUMEHTHI 110 HCCIEOBAHUIO (U3MUECKUX SIBJICHUN H
IIPOIIECCOB C UCITOJIb30BAHUEM IPSIMBIX M KOCBEHHBIX H3MEPEHUH; TIPH STOM
dbopmyaupoBath IpodieMy (3a1ady) U THIIOTE3Y YYEOHOTO SKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIONKEHHOTO 00OPYIOBAHHS, POBOIUTH OIIBIT
U GOPMYJIUPOBATH BHIBOJIBI




11.10

OcymiecTBISITh MpsIMble M KOCBEHHBIE M3MEpeHHs (DU3MUECKUX BEINYHH;
IpU 3TOM BBIOMpATh ONTHUMAIbHBIA CHOCOO WM3MEpPEHUs U HCIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEeN N3MEPEHHI

11.11

HccnenoBaTh 3aBUCHMOCTH  (DM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OPSIMBIX U3MEPEHUM; MPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHPOBAThH
pe3yibTaThl IOJyYEHHOH 3aBUCUMOCTH (PM3MUYECKUX BEJIUYMH B BHUJIE
TabIUI ¥ TpauKOB, J1e7aTh BHIBOBI M0 PE3yJIbTaTaM UCCIIeI0BAaHUS

11.12

CobmronaTh mpaBuia 6€30MacHOTO TPY/la MPHU MPOBEACHUH UCCIICIOBAHUM B
paMKax  y4eOHOro  JKCIIEpUMEHTa,  Y4YEOHO-HCCIEAOBATEIbCKOM |
HpOCKTHOI\/JI ACATCIIBHOCTH C UCITIOJIb30BAHUEM U3MEPUTCIbHBIX YCTpOﬁCTB u
71a00paTOPHOTO 000PYTOBAHHMS

11.13

Pemate pacu€THbie 3aauM C SIBHO 3aJaHHON (DU3UYECKON MOJENBIO,
I/ICHOJIL?:}/SI (1)I/I3I/I‘-I€CKI/I€ 3aKOHBI U HpI/IHI_II/IHLI; Ha OCHOBC aHaJinu3a yCJIOBI/ISI
3a1a49u BI)I6I/IpaTI) (i)I/IBI/I‘IGCKyIO MOACIb, BBIACIIATH (1)I/I3I/I‘IGCKI/I€ BCIIMUNHBI
u (opMynel, HeOOXOAMMBbIE Ml €€ pelIeHHs, MPOBOIAUTH PACUETHl H
OLCHUBATH peaJ'II)HOCTI) HOJ'Iy‘-IeHHOFO 3HAUYCHUS (1)1/131/1'—1601(0171 BCIIMYNHBI

11.14

Pewats KAaueCTBECHHbIE 3a/1a4u: BBICTPAUBATh JIOTUYECKH
HEIIPOTUBOPEYUBYIO LETMIOYKY paCCyKACHUM C ONOPOM Ha W3y4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NIECKHE SBICHUS

11.15

Hcnonp3oBare  mpu  pemIeHMH  y4yeOHBIX  3aJad  COBPEMEHHbIE
UHQOPMALIMOHHBIE  TEXHOJIOTMH s IIOUCKA, CTPYKTYpPHUPOBaHUS,
UHTEpPIIPETAlUd U MPEACTaBICHMs Y4YEOHOH U Hay4YHO-IOIYJISIPHOM
UHPOpPMALIMU, TOJYYCHHOM U3 pa3IMYHBIX HCTOUYHUKOB, KPUTHUYECKH
aHAJTM3UPOBATh MOTy4aeMyI0 HH(POPMALUIO

11.16

OOBSCHATh TPUHIMIBI JEHCTBUS MAIMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB;, pa3nuyaTh YCIOBHS MX O€30MacHOTO HCIIOJIIb30BaHUA B
OBCEIHEBHOM KU3HU

11.17

[TprBOANTE pUMEpPHI BKJIaZa POCCUICKUX U 3apyOekKHBIX YUEHBIX-(PHU3HKOB
B DPa3BUTHE HAyKH, B OOBSICHEHHE IIPOLIECCOB OKPYXKAIOLIEro MHpa, B
pa3BUTUE TEXHUKU U TEXHOJIOTUMN

11.18

Hcnonp30BaTh TEOpETUYECKUE 3HAHUS 10 (H3MKE B ITOBCEAHEBHOHN JKU3HU
uist  obecriedeHusi 0e30macHOCTH Mpu  oOpalleHuu C npudopamu U
TEXHHYECKUMH YCTPOHCTBAMHM, JJIsI COXPAHEHUs 3I0POBBS M COOIIOICHUS
HOPM 3KOJIOTHYECKOTO TTOBEICHHS B OKPY’KaloIIel cpene

11.19

PaGorare B rpymnme C BBIOJHEHUEM paA3IUYHbIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy IPyNIbl, PAlMOHAIBEHO PACHPENENATh 00S3aHHOCTH U
INIaHUPOBATh JACATCIBbHOCTE B HCCTAHAAPTHBIX CHUTyalUAX, aJCKBATHO
OLICHMBATh BKJAJ KaXIOT0 U3 YYaCTHUKOB TPYIIBl B pELICHHE
paccMaTpuBaeMoi MPOOIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kon Kox nposepsiemoro

pasaeiia 3JIEMECHTA

IIpoBepsiemble 3JIeMEHTbI COlEP/KAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [TO3HAHUA

1.1

®uszuka — Hayka o npupone. Hayunele meTonbl
IIO3HAHUs OKpY Karolero Mupa. Posb akcnepumenTa
U TEOpUM B IIPOLECCE IO3HAHUSA IPUPOJBIL.
OKCHepuMEHT B PU3UKE

1.2

MonenupoBanue ¢usnueckux  SABICHUH |
npoueccoB. Hayunble runore3sl. @usnueckue
3aKOHBI W TeOopuH. ['paHMLIBI TPUMEHHMOCTH
¢usmueckux 3akoHOB. [IpHHIMI COOTBETCTBUS.
Porb um wmecto ¢usuku B (GOpMHUPOBAHUU
COBPEMEHHOM  HAy4YHOM  KapTUHBI  MHUpa, B
MIPAKTHUYECKOH JeATeIbHOCTH JII0IeN

MEXAHUKA

2.1

KNMHEMATHUKA

2.1.1

Mexannueckoe — aBukeHne.  OTHOCHUTEIBHOCTh
MEXaHM4ecKoro nBwxkeHud. Cucrema oTcuéra.
Tpaexropus

[Tepememienrie, CckopocTb (CpeAHsAs CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepuaIbHOU
TOYKH, UX MPOEKLUU HA OCH CHUCTEMBbI KOOPAMHAT.
CrnosxeHue nepeMerieHnil U ClI0XKeHNEe CKOpOCTel

PaBHOMEpHOE M PaBHOYCKOPEHHOE IPSIMOJUHENHOE
nBuxkeHue. ['paduxku 3aBUCHMOCTH  KOOpPJMHAT,
CKOPOCTH, YCKOPEHMs, IYyTH W IEPEMEILICHUS
MaTepUaIbHOW TOUYKH OT BPEMEHHU

CBoOoaHoOe majienre. Y CKopeHue CBOOOTHOTO
nagcHus

KpuBonuneiinoe JIBIDKCHHE. PaBHOMEpHOE
JBUOKEHUE MAaTEpPUAJIbHOW TOYKU MO OKPY>KHOCTH.
YrnoBas CKOpOCTh, JIMHENHHAs CKOpOCTh. Ilepuon u
yacToTa. LIeHTpoCcTpeMUTEIIBHOE YCKOPEHUE

Texuuueckue YCTpOﬁCTBaZ CIIMAOMETP, ABUKCHHC
CHapAOA0B, LHCIIHBIC U pEMCHHBIC IICPCAauN

[TpakTrueckue paboTel. M3MmepeHue MIHOBEHHOM




cKopocTH. HMccnenoBaHue COOTHOLIEHUS MEXIY
Iy TSMH, IIPONICHHBIMU TEJI0M 3a
IIOCJIEZI0OBATENbHBIE PABHBIE IIPOMEXYTKH BPEMEHU
IIPM PaBHOYCKOPEHHOM [IBIKCHMM C HaydajabHOU
CKOpPOCTBIO, paBHOM HYyJ0. M3ydeHue IBUKEHHS
LIapUKa B BA3KOW >KMIKOCTH. V3ydeHHe IOBM>KEHHSA
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

2.2

#i#HPart## JUHAMUKA

2.2.1

IIpuanun  otHocutenbHOCTH ['ammnes.  IlepBbrit
3ak0H Hprorona. IHepuuanbHbIe cUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHiun cynepno3uuun cuil

223

Bropoii 3akoH HproTOHA 1711 MarepraibHOM TOYKH B
uHepiuanbHoit cucreme orcuéra (MCO). Tperuit
3aK0H HpIOTOHA 111 MaTepuaabHbIX TOYEK

224

3aKoH BCCMHPHOTO TATOTCHUA. Cuita TSKECTH.
HepBaﬂ KOCMHUYCCKast CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenms. Cyxoe Tpenue. Cwia TpeHHS
CKOJIBXKECHHUSI M cuiia TpeHus mokos. Koaddumment
TPCHUA. Cuia COIMPOTHUBJICHUA TIPpHU ABHXXCHUH TCJIa
B XKUJAKOCTHU UJIN I'a3€

2.2.7

HOCTYHaTeHBHOG )41 BpamaTCJIbHOC ABUKCHUC
a0COJIIOTHO TBEPAOTO TeTa

2.2.8

MOMEHT CuJbl OTHOCHUTEIBHO OCH BpalICHUS.
I1meyo cumel. YcaoBus paBHOBECHS TBEPAOIO Tea B
HUCoO

229

Texuuueckue yCTpOﬁCTBaI MNOAIIHUITHUKH, IBUKCHHUC
HCKYCCTBCHHLIX CIITYTHHKOB

2.2.10

[Ipaktrueckne pabotel. M3ydeHwe  ABMOKCHHS
Opycka Mo HAKJIOHHOW IIOCKOCTU TOJ JAEUCTBHEM
HECKOJBKHMX cuil. MccnenoBaHne 3aBUCHMOCTH CHJ
YOPYTOCTH, BO3HHUKalOIUX B JehopMUpyeMoit
NpYyXUHE U PE3WHOBOM 00paslie, OT BEIUYHHBI UX
nedopmaruu. VMccnenoBaHue yCIOBHA paBHOBECHUS
TBEPJOTO TeJla, UMEIOIIETO OCh BpalICHUS

2.3

3AKOHbI COXPAHEHN A B MEXAHUKE

2.3.1

Nmirynse MaTepUaJIbHOM  TOYKH, CUCTEMBI
MaTepHaIbHBIX TOYEK. MIMIyJIbC CHIIBI M N3MEHEHUE
HMITyJIbCa Tella

232

3akoH coxpaHeHus umnyisca B MMCO. PeaktuBHOe

JIBIOKEHHE




233 Pabora cuiibt
234 MOUIHOCTBH CHIIBI
235 Kunernueckass »Heprusi MarepualibHOW  TOYKH.
o TeopemMao KMHETHYECKOI SHEPTUH
[loTenmanbHas >Heprusi. [loreHunanbHas 3HEprus
236 yOpyro nehOopMUPOBAHHOM MPY>KUHBI.
o [ToreHumanbpHast SHEPTHs Tesa BOTU3U MOBEPXHOCTH
3emin
[loTeHmanbHble U HEMOTEHIMANIbHbIE CHIIbl. CBS3b
3.7 paboThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM
o MEXaHUYECKOM HSHEPruu CHCTEMBbI Tel. 3aKoH
COXpaHEHUsI MEXaHUYECKON IHEPTUn
2.3.8 Yrnpyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHuueckue  yCTpOMCTBA:  JABWIKEHHE  PaKeT,
o BOZOMET, KOIIEP, NPYKMHHEIHA IHCTOJIET
[TpakTrueckue pabotel. M3ydueHue cBs3u CKOpOCTEH
5310 Tel NpU Heynpyrom ynape. MccinegoBaHue cBs3u

paboThl CHUJIBI C U3MEHEHHEM MEXaHM4YeCKOM
SHEPIUHU Tela

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPUU

3.1.1

OcHOBHBIE IIOJIOXKEHUSA MOJIEKYJIIPHO-
KAHETHYECKOW TeopuH. BpOyHOBCKOE JBIIKEHHE.
Hudbdysus. Xapakrep ABHKEHUS U B3aUMOJICHCTBUS
YaCTHII BEIIECTBA

Mogenu CTpoeHHs Tra30B, KUAKOCTEH W TBEPIBIX

3.1.2 T€T U OOBSICHCHHE CBOMCTB BEIIECTBA HAa OCHOBE
STHUX MOJeIeH
313 Macca MOJIEKY!I. Kommnuectso BEILIECTBA.
o [TocrosinHas ABoraapo
314 TermmoBoe  paBHOBecue. Temmepatypa u €€
o usmepenue. [kana temneparyp Lleascus
Mopens uneanbHoro raza. OCHOBHOE ypaBHEHHUE
3.1.5 MOJIEKYJISIPHO-KUHETUYECKON TEOpUH UAEaTbHOTO
rasa
AOcomoTHas TeMIieparypa Kak Mepa cpeaHei
3.1.6 KMHETUYECKOM HSHEPruu  TEIUIOBOTO  JIBHKEHUSA
yacTull rasza. [llkana temneparyp KenbBuna
317 VYpaBuenue Knanelipona — MenaeneeBa. 3akoH
o JansTOHA
3.1.8 ["a3oBbIe 3akoHBI. M30mpoliiecchl B uj1eaaIbHOM Ta3e ¢




MOCTOSIHHBIM  KOJIMYECTBOM BEIECTBA: HW30TEPMA,
n30x0pa, n3obapa

TexHudeckue yCcTpoucTBa: TepMOMETp, OapoMeTp

3.1.10

[Tpaktuueckue paboThl. M3MepeHne Macchl BO3ayxa
B KJIACCHOM KOMHare. lcciienoBaHne 3aBUCUMOCTH
MEXIYy IapaMeTpaMU COCTOSIHUSL Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepmonrHamMuueckas cucTeMa. BuyTtpennsis
DHEPTUS TEPMOIUHAMUYECKONW CHCTEMBI M CITOCOOBI
€€ U3MEHEHU

322

KomuuectBo Ttemnotel U  pabota. BHyTpeHHss
SHEPrusi OJJHOATOMHOTO HEallbHOTO rasa

323

Bunpr TeTIonepeIavuu: TEIJIONPOBOHOCTb,
KOHBEKIIWs, W3IydeHue. TermmoéMKOCTh  Tena.
VYnaenpHas  TemnoéMKOCTH  BemlecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEILIONEepeaayue

324

IlepBbiii 3akOH TepMoauHaMuku. lIpumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKU K H30IPOLECCAM.
['padmueckas uHTEpHpeTanus paboThl raza

3.2.5

Tenmosrwie MAIlIUHBI. B0%0: 00020008 IEUCTBUS
TeIIOBbIX MamwuH. [IpeoOpa3oBaHus SHEPruu B
TEIUIOBBIX MamuHaX. Kodpumuent mnonae3Horo
nevctBus (nanee — KII/1) TeruioBoi mammnbl. Lukm
Kapno u ero KII/]

3.2.6

Bropoit 3akoH TepmoamHamuku. HeoOpatumocThb
MPOLECCOB B MpUPOAE. TeIrIoBbIE JIBUTATEIIH.
DKOJIOTHUECKHUE TPOOJIEMBI TEIJIOIHEPTETUKU

3.2.7

Texuuueckue YCTPOf/'ICTBaZ ABUTATCIIb BHYTPCHHCTO
CropaHwus, OBITOBOM XOJIOAUJIbHUK, KOHAUITUOHED

3.2.8

[Ipaktnueckne paboTel. M3mepenune ynembHOUN
TETUIOEMKOCTH

33

ATPETATHBIE COCTOSAHN A BEIHECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpazoBanue W KoHueHcaiws. Vcnapenue wu

3.3.1 KUATICHWE. YJenbHasi TemioTa MapooOpa3oBaHMAL.
3aBUCHMOCTH TEMIIEPATYPhl KUTICHUS OT JABJICHHS
330 AOCOMOTHAS ¥ OTHOCUTENbHAS BIAXKHOCTD BO3/yXa.
o HachbimeHHbI# map
333 Teépnoe Ttemo. Kpucrammueckue u amopgHbIE

TCIa. AHI/IBOTpOHI/I}I CBOICTB KPpHUCTAJJIOB. X(HI[KI/IC
KpHUCTAJJIbL. COBpeMeHHLIe MaTepHraJibl




IInaBnenue u KpUuCTaJllIn3aluA. YaennHas TemioTa

334
riassieHus. Cyomumanus
3.3.5 YpaBHeHuUe TeII0BOro H6anaxca
Texnuueckue YCTPOMCTBA: TUTPOMETP u
NICUXPOMETP, KAJIOPUMETpP, TEXHOJOTHH IOTYYECHUS
3:3:6 COBPEMCHHBIX ~ MaTe€pPUaJoB, B TOM  YHCIE
HAaHOMAaTEpHUAaJIOB, U HAHOTEXHOJIOT U
33 [Ipaktuueckue paboTel. M3MepeHue BIAKHOCTU
3.7 BO3/yXa
4 SJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
411 OnekTpu3alus Teil. OJJeKTpuueckuit 3apsia. JlBa
BU/JIA DJICKTPUUECKUX 3apsiIOB
4.1.2 IIpoBOIHMKY, TUAIIEKTPUKH U ITOTYTIPOBOAHUKHU
4.13 3aKOH COXpaHEHMs DJIEKTPUUECKOTO 3apsiia
4.14 B3aumoneiictBue 3apsaoB. 3akon Kynona
DIIeKTprUYecKoe ToJIe. Hamnpsxénnocts
4.1.5 anekTpudeckoro mnoss. [lpuHIMN cynepno3uuuu.
JInHuM HanPsHKEHHOCTH AIEKTPUYECKOTO MO
416 Pabora cui AJIEKTPOCTATUYECKOTO HOJIS.
[Torenuman. Pa3HOCTh NOTEHIUAJIOB
4.1 [IpoBOIHUKM M  JUDJIEKTPUKU B  IMOCTOSTHHOM
4.1.7 AIIEKTPUYECKOM noJe. Jusnexkrpuueckast
MIPOHUIIAEMOCTh
OnektpoémkocTh. KonaeHcatop. DIeKTpOEMKOCTH
4.1.8 IJIOCKOTO KOHAEHCATOpa. ODHEPrusi 3apsKEHHOTO
KOHJIEHCaTopa
Texuuueckue YCTpOICTBA: 3JIEKTPOCKOTI,
419 AIIEKTPOMETD, INEKTPOCTaTUYECKAS 3aluTa,
3a3eMJIEHUE  DJIEKTPONPUOOPOB,  KOHJEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
41.10 HpaKTI/I‘{eCKI/Ie paboTHI. H3mepenne
AIIEKTPOEMKOCTH KOHJEHCATOpa
4.2 [HOCTOSHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

VYcnoBus CYILIECTBOBAHMS MIOCTOSIHHOTO
4.2.1 ayieKTpuueckoro Toka. Mcrounuku toka. Cuma Toka.
ITocTosiHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma ai1s ydyacTka 1enu
4223 DIIEKTPUYECKOE CONPOTHUBJICHHUE. VYnenbHoe

COIIPOTUBJICHUEC BCIICCTBA




4.2.4

[TocnenoBarenpbHOE, TapajUICIbHOE, CMEIIaHHOE
COCTMHEHHE TIPOBOHUKOB

4.2.5

PabGoTta snextpuueckoro Ttoka. 3akoH J[xoyms —
Jlenna

4.2.6

MOUIIHOCTB 3JEKTPUUECKOTO TOKa

4.2.7

anekTpoaBwxkymas cuna (manmee — OAC) wu
BHYTPEHHEE CONPOTUBJICHHWE HCTOYHMKA TOKA.
3aKoH Oma g mosiHOM (3aMKHYTOM)
anekTpudeckoit nenu. Kopotkoe 3aMbikanue

4.2.8

DNeKTpOHHasi NPOBOJUMOCTb TBEPABIX METAJLIOB.
3aBUCHUMOCTb  CONPOTUBIIEHUS  METAUIOB  OT
temrneparypbl. CBepXIIpOBOIUMOCTh

4.2.9

ONeKTpu4Yeckuii TOK B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX MTyYKOB

4.2.10

[TomympoBoauku. CoOCTBeHHass W TpPHUMECHAs
IIPOBOAMMOCTh TOJYIPOBOAHUKOB. CBoicTBa p-n
nepexoja. [loaynpoBogHIKOBBIE TPHUOOPHI

4.2.11

DneKTpuyecKuit TOK B AIEKTPOJIUTAX.
DIIEKTPONUTUYECKAs JUCCOLMALIMS. DIEKTPOIIN3

4.2.12

OnexTpuueckuil TOK B razax. CaMOCTOSTENBHBIN U
HECaMOCTOSTENIbHBIN  pa3psax. PasnuuHble THIIBI
CaMOCTOATENILHOrO paspsaa. Moinnus. [1nazma

4.2.13

TexHHueckue yCTpOWCTBa: aMIepMeTp, BOJIbTMETD,
peocTaT, UICTOYHHUKHM TOKa, JIEKTPOHAIrpeBaTEIIbHbIE
npubOpbl,  EKTPOOCBETUTENbHBIE  MPHOOPHI,
TEPMOMETP CONPOTHBIIEHUS, BAKYyMHBIH O[],
TEPMHCTOPBI " (boTope3ucTopsl,
MOJTYTIPOBOJTHUKOBBIM TMO/JI, TajIbBaHUKA

4.2.14

[Tpaktuueckue paboTsl. M3ydyeHue CMeEmaHHOTO
COEZIMHEHUs PE3UCTOPOB.

W3mepenne DOJIC ucTouHMKa TOKa U €rO
BHYTPEHHETO COIPOTHUBIICHUS. Habmtonenue
IIEKTPOJIN3A

11 KJIACC

Kon
pasnaena

4

Koanposepsiemoro

3JEMEHTA

IIpoBepsiemble 3J1€eMEHTHI COIEPKAHUS

OJIEKTPOAMMHAMUKA




4.3

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

4.3.1

TlocTosHEIE MAarHHUTHI. BsaumopeiicTBue
MOCTOSIHHBIX MarHUTOB

43.2

MarnutHoe 1nosne. BekTop MarHUTHONM UHAYKLUH.
[IpuHnun cyneprnozunmu. JIMHMM — MarHUTHOM
nHAyKuud. KapTuHa JTuHUNA MarHUTHOM MHAYKIUU
T10JIs1 IOCTOSIHHBIX MAarHUTOB

433

MarnuTtHOe 10j€e NpOBOJHMKA C TOKOM. KaptuHa
JVMHUA TOJS JUIMHHOTO MPSIMOrO NPOBOJHUKA U
3aMKHYTOI'O KOJIBLIEBOT'O ITPOBOJIHMKA, KATYIIKH C
TokoM. Omeir  DOpcrena.  B3aumoneiictBue
MIPOBOJHUKOB C TOKOM

4.3.4

Cuna Amnepa, €€ MOyJIb U HalpaBJIEHUE

4.3.5

Cuna JlopeHma, e€ MOIyJdb W HalpaBlEeHHE.
JIBIKeHHE 3apsKEHHOM YacTUIBI B OJHOPOJHOM
MaraHuTHoM nose. Pabota cuiel Jlopenua

4.3.6

SIBnenue 31 eKTpOMaFHHTHOﬁ HHAYKIOUH

4.3.7

[ToTok BeKTOpa MAarHUTHON UHIYKIIMH

4.3.8

OAC wuHaykuuu. 3aKOH  AJIEKTPOMAarHUTHOU
unaykun Papazes

4.3.9

Buxpeoe snekrpuueckoe nose. 9J1C uHAyKINHU B
MPOBOJIHUKE, JIBIXKYLIEMCSI TOCTYNATEIbHO B
OJIHOPOJTHOM MarHUTHOM IIOJIe

4.3.10

IIpaBuio Jlenma

4.3.11

NunyktuBHOCTh. fIBNeHne camomHaykiuu. DJC
CaMOWHTYKITHH

4.3.12

3Hepr1/151 MAarduMTHOTI'O ITOJIA KaTyIlIKKU C TOKOM

4.3.13

ONEKTPOMarHuTHOE 1O0JIe

4.3.14

TexHuueckue yCTpOﬁCTBaZ IIOCTOAHHBIC MAarHHTHI,
QJICKTPOMAIrHUTBI, JJICKTPOABUIATCIIb, YCKOPHUTCIIN
QJICMCHTAPHBIX 4aCTUL], MHAYKIWMOHHAA I1CYb

4.3.15

[Ipaktrueckue paboThl. l3ydyeHHe MarHUTHOTO
MOJIsl KaTyluIku ¢ TOKOM. MccnenoBanue nencTBUs
MOCTOSSHHOIO MarHuTa Ha paMKy C TOKOM.
UccnenoBanme SIBIICHHS AJIEKTPOMATrHUTHOMN
WHIYKIUU

KOJIEBAHMA 11 BOJIHBI

5.1

MEXAHNWYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEFAHUA

5.1.1

Koneobarensnas cucrema. CBoOOAHBIE KOJIEOAHUS.
I'apmonnueckue konebanus. Ilepwon, wyacTora,




aMIUIuTy1a ¥ (haza KoseOaHui

[IpyxvHHBIA MasTHUK. MaTeMaTH4eCKN MASITHUK

YpaBHeHue TapMOHUYECKUX KoJieOaHmil.
Kunematnueckoen  AUHAMUYECKOE  OMHCAHUE
KOJIe0ATEeIbHOTO JIBHKECHUS

[IpeBpamieHue dSHepruv IpU  TaAPMOHUYECKUX
konebanusax. CBs3b  aMIUIUTYIbl  KoJeOaHM
WCXOJHOM BEIMYHMHBI C aMIUIUTyAaMHU KoJjeOaHMi
€€ CKOPOCTU U YCKOPEHUS

KomnebaTenpHbIH KOHTYD. CBoOonaHbIC
9JIEKTPOMArHUTHbIE KOJe0aHWs B  HJICAIBHOM
Koie0aTeIbHOM  KOHType. AHAIOTUS  MEXIY
MEeXaHUYECKUMHU u AJIEKTPOMAarHUTHBIMH
konebanusmu. Popmyina Tomcona

3aKoH COXpAaHCHHA  ODHCPIUH B HACAJIBHOM
KoJiIe0aTeIbHOM KOHTYPC

BrinyxieHHbIE MEXaHUYECKue KoJIeOaHusl.
Pesonanc. Pe3onancHass kpuBas. BbIHyXIIeHHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHUs.

5.1.8

[IepemenHsbI1 TOK. CHHYCOUAAIBHBIN ITEPEMEHHBII
TOK.

5.1.9

MomHOCTh MEPEMEHHOT0 TOKa. AMILUTUTYIHOE U
JIEHCTBYIOIEE 3HAUCHNUE CUITBI TOKA U HATIPSHKEHUS

5.1.10

Tpaunchopmarop. IIpowsBoacTBo, mepenada
norpebieHue 3JIEKTPUYECKON JHEPIrUH.
DKOJIOTUYECKUE  PUCKM  TPU  IPOU3BOJCTBE
AJIEKTPUUECKON SHEPIUMu. KynbTypa
WCIIOJIb30BaHUs 3JIEKTPOIHEPTUU B MOBCEIHEBHOMN
KHA3HU

5.1.11

TexHuueckue YCTPOUCTBA: ceiicmorpad,
3JIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIepesad

5.1.12

[IpakTuyeckue paboTHI. HccnenoBanue
3aBHCUMOCTH N€PHO/Ia MAJIBIX KoJIeOaHuil rpy3a Ha
HUTH OT JUIMHBI HHUTH M MacChl Ipy3a.
HccnenoBanne NEepeMEHHOro TOKAa B ILEMU U3
MIOCJIEZIOBATEIBHO COEAUHEHHBIX KOHJEHCATOpa,
KaTYUIKU U pe3ucTopa

5.2

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

MexaHndeckne BOJIHHBI, yCJ10BUsA
pacnpocTpaHeHHUS. [Tepuon. CxopocTthb
pacnpocTpaHeHus: U JyiuHa BosHbl. [lonepeunbie n




IMPOJO0JIbHBIC BOJIHBI

522

##tPar###  UHrepdepenuus u  Audpakuus
MEXaHUYECKUX BOJH

523

3Byk. CkopocTh 3ByKa. ['poMKOCTh 3ByKa. BricoTa
toHa. TemOp 3ByKa

524

ONEKTPOMarHUTHBIE BOJIHBI. YCIIOBUS H3IIy4YECHHUS
3JICKTPOMATrHUTHBIX BOJIH. B3aumHas opueHTanus
BeKTOpOB E, B 1 0 B 2JI€KTpOMarHUTHON BOJIHE B
BaKyyMe

525

CBoiicTBa 3JE€KTPOMArHUTHBIX BOJH: OTpa)KE€HHE,
IIPEIOMIIEHUE, MOJISIpU3aLHS, Tudpakuus,
uHteppepeHnusa. CKOPOCTb 3JIEKTPOMArHUTHBIX
BOJTH

5.2.6

[llxana >I€KTPOMArHUTHBIX BOJIH. lIpuMeHnenue
3JICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHIII/IHI:J paaruoCBA3n n TCIICBUACHUA.
Paguonoxanus. DIeKTpOMAarHUTHOE 3arpsi3HEHHE
OKpYKaroIlei cpeapbl

5.2.8

Texuuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas IHAarHOCTHKAa B
TEXHUKE W MEIUIMHE, pajap, paauoNpHEMHUK,
TeJIEBU30p, aHTeHHa, TenedoH, CBY-neun

53

#i#HPart##OII TUKA

5.3.1

[IpssMonuHENHOE  pAaCIPOCTpPAHEHHE CBETa B
oaHoponHou cpene. JIyu cBera

532

OtpaxkeHue cBeTa. 3aKOHBI OTPAXKEHUS CBETA.
[TocTpoenue n300pakeHH B IIIOCKOM 3epKajie

533

[Ipenomienune cBeTa. 3aKOHBI IPETOMIICHUS CBETA.
AOGCOTIOTHBIN MOKa3aTeNb MPEJIOMICHUS

534

[lonmHoe BHyTpeHHee orpaxenue. lIpenenpHbIi
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

53.5

Hucnepcus ceeta. CloXHBIN cOCTaB OEJIOT0 CBETA.

IIBer

5.3.6

Cobuparone U pacceuBawIye TUH3bL. ToHKas
nuH3a. POKYCHOE pacCTOSHUE U ONTHYECKas CUIIA
TOHKOM JnuH3bl. [locTpoenue wu300pakeHuil B
coOMparoIIUX ¥ pacCeUBaOIINX JIMH3aX. PopMyiia
TOHKOH JIMH3BI. Y BeIMYEHHE, TaBaEMOE JTUH30M

5.3.7

Hpe,I[GJ'ILI IMPUMCHUMOCTHU FCOMeTqueCKOﬁ
OIITUKH

5.3.8

Nutepdepenmus creta. KorepeHTHbIE HCTOYHHUKH.




YcnoBus HaOIIOICHUS MaKCHMYyMOB u
MUHUMYMOB B HHTEp(EpEHIIMOHHON KapTUHE OT
IBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB

Hudpakumst cera. JludpaknpoHHas pemiéTka.
VYcnoBue HaOMIOIEHUS TIaBHBIX MAKCUMYMOB IIpU

339 NaJeHMM  MOHOXPOMAaTMYECKOIo  CBeTa  Ha
TUGPAKIIMOHHYIO PEIIETKY
5.3.10 [Hongpu3zanus ceera
TexHnueckue yCTpoOiicTBa: OUKH, aynma,
5311 ¢doroamnmapar, IIPOEKIIMOHHBIN anmapar,
o MHUKDPOCKOII, ~TEJIECKOIN, BOJOKOHHAs OITHKa,
TUQPAKIMOHHAs PEIIETKA, MOISPOHL
[Ipaktuyeckne paboTsl. M3mepenue mnokaszarens
5312 MIPEIOMIICHUS. Hccnenosanue CBOIICTB

n3o0paxenuil B nuH3ax. Habmonenue aucnepcuu
CBeTa

BJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJIbHOCTH

I'panruter MPUMEHHUMOCTH KIIaCCUYECKOMH
6.1 MexaHHukH. [locTynaTel TEOpUM OTHOCUTEIBHOCTH:
’ WHBapUaHTHOCTb MOAYJS CKOPOCTH CBETa B
BaKyyMe, IPUHLUI OTHOCUTEIbHOCTH DUHIITEHA
6 6.2 OTHOCHUTENHLHOCTE OJTHOBPEMEHHOCTH.
’ 3amMeieHHe BPEMEHHU M COKpAIICHUE JUTHHBI
6.3 DHeprus U UMILYJIbC CBOOOIHOM YaCTHIIbI
CBs3p  Maccel € DJHEpPruedl M HMMITYJIbCOM
6.4 CBOOOJHON YacCTHIIbI. DHEPrHsl MOKOS CBOOOIHON
YaCTHIIbI
7 KBAHTOBAS ®U3UKA
SJIEMEHTbI KBAHTOBOM OIITHUKHU
@®otonbl. dopmyna [lmaHka cBsA3M  SHEPruu
7.1.1 (¢boToHAa € ero 4YacToToW. DHEprusi U HMILYJIbC
dboTtona
OTkpeiTre u uccaenoanue ¢porodddexra. OnbITH
7.1.2
A.T'. CroneroBa. 3akoHbl (oTodddexra
7 713 VYpaBHenue OuHmTeitHa ans  QoTorddexra.
o «Kpacnas rpanuma» porosddekra
7.1.4 Hasnenue cBera. OnbiTel [1.H. JIeOenena
7.1.5 XHUMHYECKOE JIEHCTBHUE CBETA
716 Texauueckue YCTPOWCTBA: ¢doTo371EMEHT,

(dhoTomatuuk, conHeuHas Oarapesi, CBETOIHO]]




7.2

CTPOEHHUE ATOMA

7.2.1

Mopens aroma Tomcona. OnbiTel Pezepdopa mo
HCCIIeI0OBaHMIO CTpoeHUs aroma. [lnanerapHas
MOJIeTb aToMa

7.2.2

[Toctynarer bopa. HM3nydeHume u mnoryionieHue
(OTOHOB TpU TEepexoje aToMa C OJAHOTO YPOBHS
SHepruM Ha Jpyroil. Bumer cmnektpoB. Croektp
YPOBHEW dHEPTUU aTOMa BOJAOPOAA

7.2.3

BousiHOBBIE CcBOMcTBa yactull. BomHbl e bpois.
KopmyckymsipHo-BontHOBOM nyanm3m. Judpaxims
3JIEKTPOHOB HA KpHUCTAJLIaX

7.2.4

CrnoHTaHHOE M BBIHYXKIEHHOE  U3JIy4YCHHE.
Y CTpoHCTBO M IPUHIIMIT paOOTHI J1a3epa

7.2.5

TexHuyeckue yCTpOMCTBA: CHEKTPAJIbHBIA aHAINU3
(criekTpockon), Jiazep, KBaHTOBbIM KOMIIBIOTED

7.2.6

[IpakTuueckue paboThL. Hab6monenue
JMHEHYaToro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Meronsl HaOIr01eHUS u perucTpanuu
3JIEMEHTaPHBIX YACTHII

7.3.2

OtkpsiTue paguoaktuBHOCTU. OnBITH Pesepdopaa
[0 ONpEACIEHUI0 COCTaBa pPaJMOaKTUBHOIO
uznyuyeHus. CBoiictBa anbga-, Oera-, ramma-
U3Iy4YeHus. BiausiHue paquoakTUBHOCTH Ha JKUBbIE
OpTraHU3MBbI

7.3.3

OTkpbITHE TPOTOHA U HeWTpoHa. HykioHHas
Mojzenb siapa [eisenOepra — MBanenko. 3apsin
anpa. MaccoBoe uncino sigpa. M3otomnst

7.3.4

Anbda-pacniaz. DNEKTPOHHBIH W TIO3UTPOHHBIN
Oera-pacma. ["amma-u3yueHue. 3akoH
paZMOaKTUBHOTO pacraaa

7.3.5

OHeprus CBs3U HYKJIOHOB B sifipe. SlnepHble CUIIBI.
JHedexT macchl sapa

7.3.6

SnepHble peakuuu. JleleHUe U CUHTE3 s1ep

7.3.7

Snepubiii  peaktop. TepMosaepHBIi  CHHTES.
[Ipo6nembl U MEPCIEeKTUBBI SAEPHON IHEPTEeTHKHU.
DKOJIOTMYECKHE ACIIEKTHI SIIEPHON IHEPTETUKU

7.3.8

3neMeHTaprle YacCTUIlbI. OTKpBITI/Ie MMO3UTpPOHA.
(DYH,I[aMeHTaJ'ILHBIe BSaHMOHeﬁCTBHH

7.3.9

TexHuueckue ycTpoHCTBa: JO3UMETp, Kamepa
Bunbcona, sinepHblil peaktop, aToMHas 6oM0Oa




7.3.10

[Ipaktnyeckue pabothl. MccienoBanue TpEeKOB
4qacTHIl (TI0 TOTOBBIM (hoTOTpadusim)

OJIEMEHTHBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro Heba. Co3Be3qusi, sipKkue 3BE3JHI,
TUIaHETHI, UX BUANMOC JBMXKCHUC

8.2

Conneunas cucrema. I[lnaHeTsl 3eMHOM TpyMIIBIL.
[InaHeTbI-rUraHTbl U UX CIYTHUKH, KapJIUKOBBIE
1aHeTsl. Manbie Tena ColMHEYHONW CUCTEMBI

8.3

Connue, ¢orocdepa u armochepa. ComHeuHas
aKTHBHOCTh

8.4

Hctounuk sueprum CosiHIIA U 3BE3]T

8.5

3BE3MbI, UX OCHOBHBIC XapaKTEPUCTHKU: Macca,
CBETUMOCTb, panuyc, TeMIiepaTypa, ux
B3aMMOCBS3b. [lnarpaMMa «CHeKTpajgbHbIA KJIACcC —
CBETUMOCTDY. 3BE3 LI TJIaBHOH
MOCJICIOBAaTEILHOCTH.  3aBUCUMOCTh «Macca —
CBETUMOCTB» JUTSL 3BE3N TJIaBHOM
MOCIEI0BATEIBHOCTH

8.6

H##Par###BuyTpennee CTpOEHUE 3BE3I.
CoBpeMEHHbBIEC TIPEJCTABICHUS O MPOUCXOXKICHUU
¥ »Bosroruy CoJIHIa U 3BE3. DTallbl )KU3HU 3BE3]

8.7

Mneunsiii ITyts — Hama 'anaktuka. CnupanbHast
cTpykTypa ['anakTuku, pacnpeneneHue 3BE3 1, ra3a
n neud. llonoxxenue u nBwxkenue ConHua B
lNanakruke. [1nockast u chepuyueckas MoaCUCTEMBI
lNanakTukn

8.8

Tunel ramaktuk. PajguoranakTMkd M KBas3aphbl.
UYEpHble ObIpHI B SAPAX TATAKTHK

8.9

Bcenennas. Pacmmpenne Bceenennoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u panuyc
Bcenennoii, teopust bonbiioro B3peiBa. Monens
«ropsiuek Beenennoi». PenukroBoe usinyueHue

8.10

MacmrabHas CTPYKTypa Bcenennoi.
Meraranakruka. Hepeménnsie pooIeMbl
aCTPOHOMUU




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOMN
IMPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHMUS

Kon
NpoBepseMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMSA K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHOM NMPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

ChopMHUpOBAaHHOCT, YMEHHM pacrio3HaBaTh (HU3WUECKHUE SIBJICHUS

(HpOI_ICCCBI) 1 OOBSICHATH UX HA OCHOBE HN3YUCHHBIX 3aKOHOB

Bx aJICHHUC OCHOBOIIOJIararomuMun (i)I/ISI/I‘ICCKI/IMI/I INOHATHAMU H

BEJIMYMHAMH, XapaKTEPU3YIOIMIMMHU (PU3UIECKUE TTPOLIECCHI

ChopMupoBaHHOCTh yYMEHHUH TNPUMEHATh 3aKOHBI KJIACCHUECKOU
MEXaHUKH, MOJIEKYJISIPHOM ¢buzuku u TEPMOJAMHAMUKH,
AJIEKTPOAMHAMHKY, KBAaHTOBOW (M3WKU I aHajdu3a M OOBSCHEHUS
ABJICHUN MHKPOMHDPA, MAakpoOMHMpa M MEraMupa, pa3jindaTh YCJIOBHS
(rpaHuIBl, 00JIACTH) MPUMEHUMOCTH (U3MUECKUX 3aKOHOB, IIOHUMATh
BCeoOIuUi XapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OIPaHMYEHHOCTb
UCIIOJIb30BAaHUSl YACTHBIX 3aKOHOB; aHaJM3UpOBaTh (HU3HUECKUE
IIPOLECCHI,  MCMOJb3Ysl  OCHOBHBIE  IIOJIOXKEHMs, 3aKOHbl U

3aKOHOMEPHOCTHU

ChopMHUpOBAaHHOCT, YMEHHUS pPA3IW4aTh YCIOBUS MPUMEHUMOCTH

Moenel (pU3NIECKUX TEN U MPOIIECCOB (SIBICHHMA)

CdopMHpOBaHHOCTh YMEHHS pelIaTh pacu€THbIE 3aJaud C SIBHO
3aJJaHHOI M HESBHO 3aJJaHHOM (hU3NYECKOM MOJENbI0: Ha OCHOBAaHUH
aHaJlM3a YCJIOBUS BbIOMpaTh (U3MUECKHE MOJENH, OTBEYarollne
TpeOOBaHUAM 33/1a4H, TPUMEHATH (POPMYJIIBI, 3aKOHBI, 3aKOHOMEPHOCTH
M T[OCTynarbl  (pU3MYECKUX  TEOpUd  MpPU  HCIOJIB30BAHUU
MaTE€MaTU4YeCKNX METOJOB DPELICHHs 3a]ad, MPOBOAUTH PACUETHI Ha
OCHOBAaHMM MMEKOIIMXCS JaHHbIX, AHAJIU3UPOBATH pE3YyJIbTaThl U
KOPPEKTUPOBATh  METOABl  PEHIEHHS C  Yy4ETOM  ITOJIYYEHHBIX

pe3yJIbTaTOB

Pemarh xadecTBeHHbIE 3a7auu, TpeOyrolue MPUMEHEHUs 3HAHUM U3
Pa3HBIX Pa3AeNOB IIKOJIBHOTO Kypca (DH3WKH, a TakKe WHTETPAIHN
3HAaHUM M3 JPYyTUX [PEIMETOB E€CTECTBEHHOHAYYHOI'O  IUKJIA!
BBICTPAWBaTh JIOTMYECKYIO LIETIOYKY PpACCYKICHUH C ONOpoll Ha

HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU 1 (1)I/IBI/II-IGCKI/I€ SABJICHUA




Bnanenue OCHOBHBIMH METOaMHU HAYYHOTO MO3HAHUS,
HCIIOJIB3YyCMbIMH B (1)I/ISI/IK€I MNpOBOAWUTL IHPSAMBIC W KOCBCHHBLIC
u3MepeHusi (U3NYECKUX BEJIUYUH, BBIOMpas ONTHUMAIbHBIN CIOCO0
HU3MCPCHUA W HUCIOJb3YyS H3BCCTHBLIC MCTOABI OLCHKH HOFpeHIHOCTeI\/'I
WU3MEPEHHI, MPOBOJUTH WCCIEAOBAHUE 3aBHCUMOCTEH (PH3UUECKHX
BEJIMYMH C WCIOJIb30BAaHHEM MPSIMBIX U3MEPEHUH, OOBSICHSATH
MOJIYYCHHBIC PE3YJIbTAThI, UCIIOJb3YA (bI/ISI/ILIeCKI/Ie TCOpHHU, 3aKOHBI U
TIOHSATHSI, U JIeNIaTh BBIBOJIBI, COOJIOIATh NpaBMiIa OE30MacHOro Tpyaa
IIpU NPOBEICHUU UCCIIEJOBAaHUM B paMKax y4yeOHOIo SKCIIEpUMEHTa U
y4e0HO-UCCIEeIOBATENILCKONH  JCATEIbHOCTH C  HCIOJIb30BAaHHEM
IUPOBBIX  M3MEPHUTEIBHBIX  YCTPOHUCTB U JTaOOPaTOPHOTO

000py1I0BaHUS

ChopMupoBaHHOCTh ~ yMEHHMH  aHAIM3UpPOBaTb U OLIEHUBATH
MOCJIEACTBUSI OBITOBOI U MPOU3BOJCTBEHHON JESATEILHOCTH YEJIOBEKA,
CBSI3aHHOM C (PU3UYECKUMHU MPOIECCaMM, C MO3MLUH IKOJOTHYECKON
0€e30I1acHOCTH; IIPEICTaBICHUN 0 panoHaIbHOM
IPUPOJIONOIb30BAHUM, A  TaKXKE  pPa3yMHOM  HCIIOJIb30BAHUU
JOCTHKCHUM HAyKH W TEXHOJOTMM Ul JajJbHEHILEro pa3BUTHUSA

4eJI0BEUYECKOr0 00IIECTBA

OBnageHne pa3lIMYHBIMH crocobamMu  paboTel ¢ MH(OpMaruei
(GU3MUecKoro  COAEepXkKaHUS C  HCHOJIb30BAHUEM  COBPEMEHHBIX
UH(QOPMALMOHHBIX TEXHOJOTHH; pPAa3BUTHE YMEHUH KpPUTHYECKOTO

aHaJIn3a U OLUCHKH JOCTOBCPHOCTH nonyqaeMoﬁ HH(bOpMaHHH

10

ChopMHpPOBAaHHOCT, ~ YMEHHH  NPUMEHITH  OCHOBOIIOJIATAIOIINE
ACTPOHOMHUYECKHE TIOHATHS, TEOPUM W 3aKOHBI [UJIs aHalu3a |
00BsICHEHHS (PU3MUECKHX IPOIECCOB, MPOMCXOMSAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXIAIAKTUYECKON Cpelne; JIBHKEHUSA

HeOECHBIX TeJI, DBOJIOLIMH 3BE31 1 Beenennoi




IHEPEYEHD 2JIEMEHTOB COIAEP KXKAHUA, IIPOBEPAEMBIX HA EI'D
O ®U3UKE

Kon K
on .
pasnena/t IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
3JIeMeHTAa
eMbl

1 MEXAHUWKA

1.1 KNMHEMATHUKA

Mexaaudeckoe JABHKCHUC. OTHOCUTEIIFHOCTD

MCXaHHUYCCKOI'0 ABMKCHMA. Cucrema orcuéra

MaTepI/IaJ'IBHaH TOYKa.

E& pamiryc-BeKkrop:
F(t)=(xlt) vt )z(2)),

TpaeKTopIId,

IepeMeIlIeHIIe:
AF =7 (t,) =T (t) =F, T =
= (Ax.Av,Az),

Iy Tb.
CroxeHIe [lepeMelleHHil:

i'”';’71 :Eﬁ_i"’”ﬂ

1.1.3 CKopocTh MaTepUaIbHOM TOUYKHU:

X,'. aHAIOTHYHO v, =V, v.=Z,.

b
I
2|
——
I

CroseHIe CKOpocCTell: o, =0, + 0, -

Boluncnenme nepemMenieHus 1 NyTu MaTepuaibHON TOUKU




MIPU MPSMOJIMHEHHOM JBUKEHUU BJIOJIb OCH X MO TpaduKy

3aBUCUMOCTH Vx(t)

. . AD
T:”TI:ZE'IE.'I[]!;'Z‘HI’IE: MAaTEPHATBHOII TOYKIL: a = ?L =,
[ P

I

ﬂ.=?’ =(v, ) '. aHANMOTHYHO a, = (v, |, a.=(uv.

ox

PaBHOMEpHOE NPAMOJIMHENHOE ABUKEHHUE:

x(H)=x

®

Ox




const

PaBHOYCKOpeHHOC HpﬂMOHHHCﬁHOC JABHOKCHUC!

at’
X =x +0 r+—
(1) =x,+u,, .

v (t)=uv, +at

1.1.6
a, = const
v —ul=2a_(x,-x,)
[
]._.[pII JBILKSHINI B OTHOM HAIIPABICHII IIVIE S = —
1.1.7

CBoOoaHoe mageHre. Y CKOpeHHe CBOOOTHOTO TaACHHUS.

Vi

(0] Xo \—-

JIBu>keHue Tena, OpOILIEHHOTO MO YIJIOM 0L K TOPU30HTY:

".1'(2‘) =X, +U,t=x, +U,cosa-f

5 5
= -

) p
V(B =y, + U, + =2

.

gy
el

=V, t U,sina-f—

I-."|

2

(v, (t)=u,, =v,cosa

v (t)=v,, + g, =vu,sina— gt




KpuBonuneriHoe nBmxeHue. [[BrmkeHne MaTepruaibHOM
TOYKH 110 OKPY’KHOCTH.

VYrnoBas U TMHEHAs! CKOPOCTh TOUKHU:

wR

HpI/I PAaBHOMCPHOM JABUKCHUHU TOYKH 11O OKPYKHOCTH

2

2o
. lenTpoCcTpeMUTENBEHOE YCKOPEHUE TOUKHU:

uc




R

. [lonHoe yckopeHue MaTepuaibHONU TOUKU

TBépnoe Teno. [loctynarenbHOE ¥ BpalaTeIbHOE

119 JBUYKEHUE TBEPIOTO Tella
1.2 JMHAMUKA
191 Nuepumaneupie  cucteMbl  orcuéra. [lepBbiii  3akoH
o Herotona. [IpuHnun otHocutensHOCTH [ anunes
1.2.2 Macca Tena. IIOTHOCTE BelecTBa:




1.2.3 Cuna. [IpyHUMI Ccynepro3uuuy CUL:

paBHOzEHCTB




1.2.4

Bropoii 3akon Herotona: st matepuanbHoi Touku B UCO




At
npu

const

-——r—

Fy Fy

Tpernii 3axkoH HpIOTOHA [U1s1 MaTepHUAIIBHBIX TOYEK:

1.2.5




21

1.2.6

3aKkoH BCCMHUPHOI'0 TATOTCHUSA: CUJIBI HNPUTSKCHUA MCKIY

TOYCYHBIMU MaCCaMU PABHBI

Cuna TSKECTH. HGHTp TSDKSCTH Tena. 3aBUCHMOCTEL CHIIBI
TSOKECTH OT BBICOTHI h HaZl IIOBCPXHOCTBIO IIIAHCTBI

paguycom RO:




mg

(R

h)

GMm

Cuna ynpyroctu. 3akoH ['yka:

1.2.7

1.2.8 Cuna tpenusi. Cyxoe TpeHue.




Cuma TPCHUA CKOJIbXKXCHUA:

p

uN

Cuna TpeHus TOKOSI:

P

IA

uN

Koadduument tpenus

1.2.9

JlaBiienue:

S




1.3

CTATHUKA

1.3.1

—

F
MOMEHT CHJIBI OTHOCUTEIBHO OCH BpalCHUA:

IM| = F1, rae 1 — muiedo cubl

OTHOCUTEIIBHO OCH, Mpoxondmeil yepe3 Touky O
NEPIEHIUKYIISPHO PUCYHKY

1.3.2

IlenTp macc Tena. LleHTp Macc cucTeMbl MaTepHATBHBIX

TOYCK:

.M.







B onHOpoaHOM 1OJIE TSIKECTH

const)
IIEHTP MAacc Tejla COBMAACT C €0 NEHTPOM TSDKECTH

Ycnosus paBHoBecus TBEpaoro tena B MCO:

‘M, +M, +...=0
1.3.3 S
\F,+F,+...=0
HitHPar###
3akon [Tackans
1.34
HAHPar### JaBnenwne B xxuakoctH, nokosmeiicsa B UCO:
1.3.5

S




pgh

3akoH Apxumena:

Apx

HHHP artH#
1.3.6

BBITCCH

€CJIK TCJIO U X KUAKOCTD ITOKOATCA B I/ICO, TO




Apx

pgV

BBITECH

VYci1oBue 1aBaHus TEN

1.4

3AKOHBI COXPAHEHN A B MEXAHUKE

HHHPartH#
1.4.1

Nmnynbc MmaTepuanbHON TOYKH:

HHHP artH#
1.4.2

I/IMHYJ'IBC CHUCTEMBI TCII:




3aKOH M3MEHEHHS M COXPAHCHHS UMITYJIbCa:
B ICO

HHHP artH#
1.4.3 A




A(

1BHEIIH




A(

At

2BHEUTH

At

B CO , ecitm




, €CITH

1BHEIIH

2BHEUTH




PeakTuBHOE ABMKEHHE

F
HHHParHH Ar X
1.4.4 Pabota cuiibl Ha MaOM MepeMenIeHUN:
.-1=|f*:|- |.-i'-.f|-|:|:us a=F -Ax
-(E
)
MoOnIHOCTb CHUJIBI:
€CJIH 3a BpeMs
1.4.5
At
paboTa CUIIBI U3MEHSAETCS Ha , TO MOIITHOCTh CHIIBI
Ad
P=— =F-v-cosu
At ,
Kunernueckast sHEprus MaTepuaaibHON TOUKHU:
1.4.6

KWH




my

2m

3aK0oH M3MCHEHUS KUHETHUCCKOM SHECPTHUU CUCTCMBIL

MarepuasibHbIX Touek: B UCO AEkun = A1 + A2 + ...

1.4.7

[ToreHumanbHas 3HEprus:

JJI1 IIOTCHOMAJIBHBIX CUJI




1noTeHI

2M0TeHI]

TOTEHI]

HOTeHI_II/IaJ'IBHaH OHCPIusia MaTepHaﬂBHOfI TOYKH B

OOTHOPOAHOM II0JIC TAKCCTH:

TOTEHI]

mgh

[ToTenuuanbpHas SHEpPTrUs yupyro aeGopMupoBaHHOTO

TCIa:




MOTEHI]

3aKOH U3MEHEHMS U COXPAHEHUSI MEXaHUYECKOM YHEPTUU:

Erex = B + Ennre:-m-u

148 B IICD ﬂ'E:ZI‘.:I:_'K = *'&-LBEEK HEMIOTEHLI. CHII»
B IICD ﬂ.E}.:Ex = {].. 2CIIH ﬁgcﬁ HeIOTEHIL. CHT = [}
1.5 MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI
1.5.1 l'apmonnueckne  KojeOaHUA  MaTEpUAIBHOM  TOYKH.

Ammumtyna u  (dasa  konebanmii. KuHematmyeckoe
OMHCAHUE:

w(f) = Asin( wf +o, ).

v =x/.

a(H=(v.),=—ex)=a +ax=0.
I7Ie X - CMEIIEHNE U3 PABHOBECHSL.

Z[I/IHaMI/I‘ICCKOG OIMMCaHHUC:




rac

ma

. 9TO 3HAYUT, YTO

—kx.

OHepreTuieckoe onuCcaHue (3aKoH COXpaHEHUs

MEXaHUYECKON PHEPTUN):

ms kS omt kA
2 2 2 2

CBsA3b aMIUIUTYJbl KOJIEOAHUN CMELICHUS MaTephaIbHON
TOYKM C AaMIUIUTyJaMH KoyieOaHui e€ CKOpOCTH H

YCKOPEHHUSL:




Upee =0, a__ =04

1.5.2

[lepuon 1 yactoTa KoJeOaHUIA:

4
2n 1
T —_— — e —
® Vv
[Tepron ManmbIx CBOOOJHBIX KOJICOAHHMI MaTEMaTHUECKOTO

MasTHHKaA:

T=2EJ7

[Tepros cBOOOIHBIX KONeOaHUI MPYKUHHOTO MasITHUKA:

15 |-__.

]!
T=27m |—

e

1.5.3

Breinyxknennsle  koneOanus. Pe3zonanc.  Pe3oHaHcHas

KpHBas

1.5.4

[lonepeunble u  mponosibHbIe  BOJMHBL.  CKOpPOCTH

pacnpoCTpaHCHUs U JJIMHA BOJIHBI:




HNuTtepdepentusa u qudpakius BOJIH

1.5.5 3Byk. CKOpOCTb 3ByKa
2 MOJIEKYJISIPHAS ®U3UKA. TEPMOJANHAMUKA
2.1 MOJIEKYJISAPHAS ®U3UKA
Mogenu CTpoeHHsI Ta30oB, JKHAKOCTEH W TBEPIBIX TEIL.
[lycts TepmoauHamuueckasi cucreMa (Teno) cocTouT u3 N
OJIMHAKOBBIX MOJIEKYJI. Toraa KoJaMuecTBO BEIECTBA
v
N
A
2.1.1
N
u




rIe

—guciio ABOrajipo, m — Macca CUCTeMBI (Tena),

U
— MOJISIpHAs Macca BEIecTBa

2.1.2 TennoBoe NBUKEHUE aTOMOB U MOJIEKYJI BELIECTBA

2.1.3 BzaumoneiicTBue YacTull BEIIECTBA

2.14 Huddyszus. BpoyHoBckoe nBrxeHne

2.1.5 Monens ugeansHoro raza 8 MKT

2.1.6 CBsi3p MEXJy JaBlI€HHEM M CpeAHEH KHUHETUYECKOU

3Hepl"PIeI>i IMMOCTYNATCIIbHOT O TCIJI10BOT'O JABUKCHUA

MOJIEKYJI UJIeaIbHOTO Ta3a (ocHoBHOE ypaBHeHHe MKT):

(mp*) 2
il

S mocy

; 2
=-—mw~" =—n
o 3 2

Lid

rae m0 — macca OJHOM MOJIEKYJIbI,




- KOHICHTpAIUs MOJICKYJI

2.1.7 AbcomoTtHas temneparypa: T =t +273K

Cesi3p Temmeparypbl TIa3a CO CpEIHEH KHUHETHUYECKOMN

3Heprneﬁ MOCTYNAaTCJIbHOTO TCIUIOBOTO JBHKCHHA C€r'0

MOJIEKYII:
2.1.8 o 2%
Epoe = MY | - 3 kT
2 ) 2
2.1.9 VYpaBuenue p = nkT

Mogenp uaeaabHOTO Taza B TCPMOANHAMUKCE!

__l" VpaeuenHe MeHeneeBa — KiareHpoHa
-[.BBJ}II}KEHHE IUTA BHYTPeHHEH 3HePTHH

VpaBHeHNe MeHjeneeBa — KiameiipoHa (mpimel

SAMHCI):

pV=""RT =vRT =NkT, p=PRL
LL LL

2.1.10

BrlIpaxeHHe 118 BHYTpeHHell 3HePITIl 0IHOATOMH(
raza (IIpIIMeHIIMEBIe (POPMEI 3aIIICH):

U=2VRT=3NiT =2 R =ve T=3 p7
2 2 21 veoo2

2.1.11 3akoH JlanbTOHA [J1s1 TABJIICHUSI CMECH Pa3pPEKEHHBIX Ta30B:




2.1.12

W3omporieccsl B pa3peskeHHOM Ta3e C MOCTOSHHBIM YHCIOM
MoieKys N (C TOCTOSITHHBIM KOJIMYECTBOM BELIECTBA V):
uzotepMma (T = const): pV = const

nzoxopa (V = const):

const




n3zobapa (p = const):

const

I'pacduueckoe npencraBieHne n3ompoueccos Ha pV-, pT-u
VT- mnarpammax.

OO0beIMHEHHBIH Ta30BbIA 3aK0OH:

const

JJI1 ITIOCTOSAHHOT'O KOJIMYECTBA BEIICCTBA V.

2.1.13

HaCBIHleHHI)IG W HCHACBINICHHBLIC IIaphbI. KauectBennas

3dBUCUMOCTDb INNIOTHOCTU M HABJICHUS HACBIIICHHOI'O IIapa




OT TEMIICPATYPhI, X  HC3aBHUCHUMOCTDH oT

HaCBILLIEHHOIO Mapa

00BEMa

2.1.14

Brnaxnocts Bo3myxa.

OTHOCHUTENIbHAS BIAKHOCTD:

¢
p
HaCBIIapa
(D)
p
napa
(D
pP
HachlInapa
(D)




)

napa

H3meHeHue arperaTHbIX COCTOSIHUM BEIIECTBA: HUCIIApCHHUC

2115 U KOH/ICHCAIUsl, KUTIEHUE JKUJKOCTH
116 N3meHenue arperatHblx COCTOSIHMM BEILECTBA: IJIABICHUE
o U KPUCTAJUIM3ALUS
2.1.17 ITpeoOpa3oBanue 3Hepruu B (ha30BbIX MEpexoaax
2.2 TEPMO/JNHAMUKA
2.2.1 TeruioBoe paBHOBECUE U TEMIIEpaTypa
222 BnyTtpennssa sueprus
Tennonepenaua kak cHnocod W3MEHEHUS BHYTpPEHHEU
2.2.3 sHeprun  0Oe3  coBepmieHus  paborel.  KoHBekius,
TEIUIONPOBOAHOCTD, U3ITy4EHHE
KonngecTBO TEIIOTHL.
VY nenpHas TEIIOEMKOCTD BEILIECTBA C:
224 0
cmAT
VY nenbHas Temora mapoobdpasosanus L: Q = Lm.
2.2.5 VY nenpHas TeruioTa miaBiaeHus A: O = Am.
VY aenpHas TEIIOTa Cropanysi ToIumBa q: O = gm
2.2.6 OneMeHTapHas paboTa B TEpMOJUHAMUKE:




pAV

Borunicnenne pabotel 1o rpaduky mpoiecca Ha pV-

yarpamme

2.2.7

(U

IIepBblil 3aKOH TEPMOJAMHAMUKH:




N—

Annabara:

(U




2.2.8 Bropoii 3akon Tepmoaunamuku. HeoOpaTtumelie mporiecchbl
[Ipunnune! aeiictBus ternosbix mammd. KITI:
_r] — AE—E ITHEIT — QHE-F'F - |Q};{:J‘[| — 1 _ |Q?.iﬂ]'[|
229 Quarp --._Ol-[a.l"p QH:E.I."F
MakcumansHoe 3Hauenue KII. [{ukn Kapno:
I —-T_. T
2210 max 1 = 1 apso _ Tmm mem [
T, Harp T, Harp
YpaBHEeHHE TEIIOBOTO OanaHca:
2.2.11 1




+
3 SJIEKTPOAMHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE

DJNeKTpu3alusi Tel U €€ TPOSIBICHUS. DJICKTPUUYECKHI
3apan. /[IBa Bupa 3apsjga. DIEeMEHTApHBIN 3JIEKTPUUYECKUN

3apsan. 3akoH COXPAHCHUA SJICKTPHUICCKOI0 3apdaaa

B3anmoneiicteue 3apsanoB. Toueunsie 3apsabl. 3aKOH
Kynona:
B OJTHOPOJIHOM BELIECTBE C AUIIECKTPUUECKOMN

MMPpOHUIACMOCTBIO

4

-1,

}_,— — }1;:_ ql i |q3 — 1
g1 dmes, 17

BJICKTpI/I‘ICCKoe noie. Ero peiictBue Ha QJICKTPHYCCKUC

3apsibl

Hanpsik€HHOCTD 31EKTPUYECKOro MO




IpOOHBII

[Tone Toueunoro 3apsna:




OAHOPOAHOC ITOJIC:

const.

Kaptunb! nHMI HAaNpsHKEHHOCTU 3TUX MOJEH

IloTeHuIMaIbHOCTH QJICKTPOCTATHUYICCKOI'O ITOJIA.

Paszzocts MOTCHLIUAJIOB 1 HAIIPSAKCHUC!

q(¢




qU.

HOTCHHI/I&J’IBH&H OHEPIrusa 3apsaa B IBJIICKTPOCTATUYCCKOM

I10JIC:

AW

HOTGHHI/IBJ'I OJICKTPOCTATUYCCKOI'O I10JIA:




CBs3b HaHpH)KéHHOCTI/I MMOJIsT U Pa3HOCTU IMOTCHIHUAJIOB JISL

OJIHOPOJIHOTO AekTpocTatuyeckoro mois: U = Ed

[IpuHIUI Cynepno3uuu MJIEKTPUIECKUX MTOJIEH:




HpOBOI[HI/IKI/I B DJICKTPOCTATUYCCKOM II0JIC.

VYcnoBue paBHOBeCHs 3apsA0B: BHYTPH IIPOBOJHUKA

0
, BHyTpY ¥ Ha IOBEPXHOCTH IIPOBOJHUKA (p = const

I[I/IBJICKTPI/IKI/I B SJICKTPOCTATHUYCCKOM

JManeKTpruecKkas IpOHUIAEMOCTh BEILIECTBA €

II0JIC.

Konaencarop. 21eKTpo€MKOCTh KOHIEHCATOPA:




DNEeKTPOEMKOCTB TUIOCKOTO KOH/IEHCATOpPA!

EE

eC




3.1.10

IIapaHHeHBHOCCOGHHHCHHGKOHHCHC&TOpOBZ

mapai




[TocnenoBarenbHOE COCTUHEHUE KOHICHCATOPOB:




TI0CJI




OHeprus 3apsKEHHOT0 KOHZIEHCATopa:

3.1.11 c




qU

cU

2C

3.2

3AKOHBLI ITOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:




=2

At Ar—al)

TlocTostaHEbIM TOK: I = const

Jng nmoctostHHOTO TOKA q = It

VYcnoBus CyHICCTBOBAHUS SJICKTPUICCKOTO TOKA.

322
Hanpsoxkenne U u OJIC E
3axon OMa U1 ydacTKa Lenu:
1
323 R
U
324 DJeKTpUYECKOE COIIPOTUBIICHUE. 3aBUCUMOCTh

COIMPOTUBJICHUSA OAHOPOAHOTO IMTPOBOAHUKA OT €ro JJIMHBI U

ceueHus. Y JenbHOe COIIPOTHUBJICHHUC BCUICCTBA.




Hcrounuku Toka. IJ[C ucTouynmka Toka:

q
3.2.5
A
CTOPOHHHXCHIT
BHyTpeHHee conpoTuBIEeHNE NCTOYHHUKA TOKA
3.2.6

3akoH Oma 17151 OJTHOM (3aMKHYTOM) 3JIEKTPUYECKOH 1IeTIH:

E =1IR + Ir, otkyzna




3.2.7

[TapannenbHOEe COEIMHEHUE IPOBOJHUKOB:
I=11+12+..,Ul=02=..,

napami




ITocnenoBarenbHOE COETUHEHHUE IPOBOJHUKOB:
U=Ul+02+.,11=12= ..,

T10CJI




3.2.8

R
2
_l’_
Pab6ota snexkrpuueckoro Toka: A = [Ut.
3akon Jxxoyns — Jlena:
Q
1
2
Rt

Ha pesucrope

S




MOIHOCTB 3JEKTPUUECKOTO TOKA!

Ad .
Ar Ar—s
TernnoBas MOIIHOCTb, BBIACISIEMAas HA PE3UCTOPE:
2
2, U r
P=I"R=—=1IU
3.2.9 R
MonHoCTh HCTOYHNKA TOKA:
MA
_ CT. CHIT .
v N
Ar—30
CBOOOJIHBIC  HOCHUTENH  JJICKTPUYCCKUX  3apsSIOB B
3210 MPOBOJHUKAX. MexaHu3Mbl MNPOBOJUMOCTH  TBEPIBIX
METAJUIOB, PACTBOPOB M PACIUIABOB JJIEKTPOJIUTOB, I'a30B.
[TonynpoBoaauku. 1101ynipOBOHUKOBBIN U0/
33 MAT'HUTHOE I1OJIE
3.3.1 MexaHuueckoe B3aMMOJEHUCTBHE MarduToB. Mar"HuTHOE

nose. Bexkrop  MarmuTHOM — mMHAyKuuu.  I[IpuHnun

CYNEPIIO3UIIMY MarHUTHBIX MOJIEH:




JIvHMM WMHAYKOMKA MarHutHoro mnojs. KapTtuHa nauHui
WHIYKIIAH MarHuTHOT'O MOJIA ITOJIOCOBOT'O H

HO}IKOBOO6pa3HOFO IIOCTOAHHBIX MAarHuTOB

OneiT Opcrena. MarHuTHOE TOJIE POBOJHUKA C TOKOM.

KapTI/IHa JIMHUHA HHAYKOUW MAr"tuTHOI'O IIOJIA IJJIMHHOTO

332
OpsIMOrO0  MPOBOAHMKA M 3aMKHYTOTO  KOJIBLIEBOTO
IIPOBOJIHMKA, KATYIIIKU C TOKOM

3.33 Cuna Amnepa, €€ HalIpaBJICHUE U BEINYMHA:




IBlsino.
, TJIE 0L — YTOJI MEX/1y HalpaBJICHUEM IPOBOTHUKA U BEKTOPOM

334

Cuna JlopeHna, e€ HallpaBJICHUE U BEJIUYNHA:

Jlop

| g | vBsina
IZIe 0 — yroJ MEK/Iy BEKTOpaMH




. HBI/I)KCHI/IC SapH)KeHHOﬁ YacTHUlbI B OJHOPOIHOM MAaroHuTHOM
I10JIC

3.4

OJIEKTPOMATHUTHA A MHYKIOUA

[ToTok BeKTOpa MarHUTHOM UHIYKIIMU:

o
B
3.4.1
S
BScosa
7 B
4
G 72
34.2 SIBnenue anekrpomarHuTHON nHAYKIMU. D/1C nnaykunu
3aKoH 31eKTpoMarHuTHo nuaykiuu dapanes:
AD
343 E=—— =—@"
. Af |, i

34.4




O/IC uHIYyKIMH B IPSIMOM MPOBOJIHHUKE JUTMHOM 1,
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3HCpI‘ W MAaroHuTHOT'O ITOJIA KaTYIIKU C TOKOM:
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KonebarenbHplii koHTYp. CBOOO/HBIE 37EKTPOMArHUTHBIE

KoJieOaHus B MJCATHHOM KOJIeOATEIbHOM KOHTYpE:
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CBsi3p aMIUIMTY/ABl 3apsaa KOHJEHcATopa C aMIUIUTYJIO0M
CWJIbl TOKa IpU  CBOOOJHBIX  BJIEKTPOMArHUTHBIX

Kose0aHusIX B HCATBHOM KOJIe0aTeTbHOM KOHTYpE:

3aK0H COXpaHEHUS PHEPTUU B UICATHHOM KOJIeOATETHHOM

KOHTYpE:

352

353 BriHyX1€HHBIC 2IEKTPOMAarHUTHEIE Koiebanus. PezoHanc
ITepemennbii  Tok.  IlpomsBoacTBo, Tmepenaya U
noTpedIeHUE NMEKTPUUSCKON YHEPTHH
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CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH. Bsanmnuas
OpUEHTAlLlUsl BEKTOPOB B JJEKTPOMAarHUTHOW BOJIHE B
BaKyyMe:
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356 [kana 3JEKTPOMATrHUTHBIX BOJIH. [Ipumenenue
ANIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
3161 [IpsmonHENHOE PacCpPOCTPAHEHHE CBETA B OJHOPOIHOU
cpene. Toueunbiii uctounuk. JIyu ceerta
3aKOHBI OTPaKEHUS CBETA.
a
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3.6.3 [TocTpoeHne n300pakeHUI B TUIOCKOM 3€pKajie

3.6.4

3aKOHEBI MMPEJIOMJICHUS CBCTA.

[Ipenomnenue cera:
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AOGCOTIOTHBIN MTOKA3aTeNb MPEIOMIICHHUS:
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OTHOCUTENBHEIN OKA3aTellb MPpCIOMIICHUA:
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Xox Jydel B mpu3Me.

VI=V3. iy =Mk,
COOTHOIICHHE YacTOT M COOTHOLICHHE JUIMH BOJH IIPH
mepexoje MOHOXPOMATHYECKOrO CBETa depe3 TIPaHMIly

pasaciia ABYX ONTHYCCKUX CPCI:
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ITonHOE BHYTpEHHEE OTPAKEHHE.

[IpenenbHbIi yroi NOJIHOTO BHYTPEHHETO OTPaKEHUS:
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3.6.6

Cobuparoniyie U pacceuBamIue JHUH3BL. TOHKas JHH3A.

DOKyCHOE PACCTOSIHUE M ONTUYECKAs CHJIa TOHKOM JIMH3BI:
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®opmyIia TOHKOM JTUH3bL:
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Xox iayya, MPOUIEALIETO JIMH3Y O IIPOU3BOJIBHBIM YIJIIOM
K €€ rnaBHOU ontudeckoi ocu. Iloctpoenue n3obpakeHuit
TOYKHU U OTpe3Ka MPsAMON B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAXx

doroamnmapaT Kak ontuyeckuit mpubop. I[maz  kak

3.6.9
OIITHYECKas crucTeMa
Wntepdepeniust  ceera.  KorepeHTHble  HCTOYHHKH.
VYcnoBust HaOMIOAEHUS MaKCUMyMOB M MHHMMYMOB B
UHTEepHEPEHIIMOHHOW KapTUHE OT JBYX CHH(pa3HBIX
KOTE€PEHTHBIX UCTOYHUKOB!
3.6.
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MaKCIIMYMBI — A=2m—, m=0,£1,+2.£3 .,
vl
MITHIIMYMET — a::zm+1_]:_. m=0,£1,£2.+£3_.
3.6.11 Hudpakmus cBera. [ludpakumonHas pemeérka. YciaoBue

Ha6J'IIOI[€HI/I${ TJIaBHBIX MAKCHMMYMOB IIpM  HOPMAJIBHOM




MMaJCHNH MOHOXPOMATHYCCKOI'O CBCTA C JJIMHOM BOJTHBI A

Ha peméTKy ¢ nepuojom d:
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3.6.12 Jucnepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M
4.1.1 I'unore3za M. Ilnanka o kBanrax. @opmymna Ilnanka: E = hv
4.1.2 doronbl. DHeprus GoToHa:
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413 doroadpdexr. Omeitet AL CroneroBa.  3aKOHBI
o dboTtordekra
VYpaBuenue DitHmTeiHa 17151 GoTodddekra:
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4.1.5

JlaBneHue cpera.
JlaBieHne  cBeTa  HA  NOJHOCTBIO  OTPAKAOLIYIO
MOBEPXHOCTh U HAa  TOJHOCTBIO  MOIJIOIIAIOIILYIO

IMOBEPXHOCTH

4.2

OU3NKA ATOMA

4.2.1

[Inanerapnas moxens aroma
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[Toctynater bopa. Uznydenue u normiomenrue GOTOHOB MpU
nepexo/ie aToMa ¢ OJJTHOTO YPOBHS SHEPTUH HA JPYTOu:
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JInHeiyaTpie CEKTPBI.

CrniekTp ypOBHEHN 3HEPTrUU aTOMa BOJIOPOJA:
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OU3NKA ATOMHOI'O APA

43.1

Hyxnonnas moznens siapa I'eitsendepra — MBanenko. 3apsin

sapa. MaccoBoe uncio sapa. M3otonsl
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PannoakTHBHOCTE.




Anbda-pacnan:
A Ado, 4
bera-pacnaz.

DNEeKTPOHHBIN -pacna:

A A 0, =
zX2zaY + je+v,

[Tozutponnslii B-pacman:

AX-AY+ Je+v
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l'amma-uznydenue

3aKOH paJiM0aKTUBHOTO pacnajia:
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[Iycth m — Macca paMOAKTUBHOTO BEMIECTBA. Toraa
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ﬂl[epHHe pCaKknuu. I[CJICHI/IG " CUHTC3 AIACP




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

» dusuka, 10 kinace/ Msikumies I'.41., byxosues b.b., Corckuit H.H.; noa
penakmueit [lapdentreBoit H.A. AxkunonepHoe o6miectBo «M3naTenscTBo
«IIpocBenieHue»

» ®usuka, 11 kmacc/ Mskumes [.J1., Byxosnes b.b., Yapyrun B.M.; mox
penakmueii [TapdentreBoii H.A. AxknmonepHoe o61mecTBo «31aTeascTBo

«IIpoceemienue»

METOANYECKHUE MATEPUAJIBI JISA YUUTEJA
®denepanpHas pabodas mporpaMma CpeHero oo1ero 0opa3oBaHus o y4eOHOMY
npeamety «Dusukay (6a30BwIid ypoBeHb) M1 10—11 kmaccoB oOpa3zoBaTEIbHBIX

OpraHu3aiun

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET
https://m.edsoo.ru

resh.edu.ru
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